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ABSTRACT

Commencing in December 1982, Hargis and Associates, under a

4+

contract with General Dynamics Corporation, - conducted an extensive

~—

investigation to- determine the presence and extent of industrial
chemical pollution at Air Force Plant No. 4. A major portion of this

work was devoted to the testing of ground water flowing within the

overburden. In addition;  Hargis ;ad\16 wells .drilled to monitor for
polluted ground water in the upper and middle zones of the Paluxy
Formation. Paluxy ground water was monitored because the Formation is
a principal water supply for the contiguous city of White Settlement.
Hargis, in a letter to General Dynamics datea 12 April 1985, reported
discovery of a concentration of 8,900 ug/l of\_trichloroethylene, 190
ug/l of -1,2-trans-dichloroethylene, and 1lesser amounts. of other
chlorinated hydrocarbons, and the existence of abnormally high water
levels in the upper zone of the Paluxy Formation in well P-8(U). In
this letter, and again in the Phase II report of 1985, Hargis
interpreted this information to indicate that chemically polluted ground
water from the overburden was recharging the upper zone of the Paluxy
aquifer beneath the east parking lot of the plant. In early May 1985,
the Fort Worth District, Corps of Engineers, operating for Kansas City
District Superfund, was asked to review existing data, investigate the

distribution of chemical pollution within the Paluxy, and to locate the
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area in which polluted overburden ground water enters the Paluxy
aquifer. The Corps proposed‘to drill six monitor wells into the upper
zone of the Paluxy aquifer and five monitor wells into the alluvium
mantling the bedrock, both groups of monitor wells to be located in the
east parking lot of the plant. Also, the Corps proposed to have
geophysical logs run in Paluxy monitor wells P-1 through P-4, and P-5(M)
through P-10(M). These proposals were not implimented because of
funding curtailment. The following investigative work was performed at
the plant:

Three pairs of Paluxy monitoring wells were drilled along the south
boundary of the plant to determine if pollutants discovered in well
P-8(U) had reached the south plant boundary. One of each pair of these
wells was completed in the upper zone of the Paluxy and the other was
compleged in the middle zone. Ground water was sampled in these wells
and tested by Hargis and Associates. To date nome of these wells appear
to produce chemically polluted ground water. It is recommended that
sampling and testing of ground water from all of the well pairs along
the south boundary of the plant continue, preferably on a short-cycle
basis. 1In addition to the drilling of 3 pairs of Paluxy monitoring
wells, 28 exploratory borings were drilled in the east parking lot to
obtain data for mapping topography of the eroded surface of bedrock in
the area where the overburden might be in direct contact with_thé Paluxy
aquifer. Exploratory drilling found that an erosion channel there does

not penetrate the Paluxy Formation at any of the drill sites. A
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sandstone bed, located immediately beneath the Walnut limestone and
separated from the upper zone of the Paluxy aquifer below by 8 to 14
feet oflshalg, was recognized in geophysical logs of the monitor wells
along the southern boundary of the plant, the geophysical 1log of
exploratory boring 8A3F-110, and in short-interval cores in the area of
predicted contact between the overburden and the Paluxy Formation, which
became known as the "window." This sandstone may be the only member of
the Paluxy Formation which becomes polluted in the '"window" area. Since
this has not been proved, it is recomrended that two monitor wells be
drilled immediately south of the "window" to test separately this
uppermost Paluxy sandstone and the upper zone of the Paluxy aquifer
proper. 1If these wellq find pollution to be restricted to the uppermost
Paluxy sandstone, it is recommended that additional monitor wells be
drilled into the upper zone of the Paluxy’aquifer in the vicinity of
monitor well P-8(U) to determine whether and to what extent pollution
has spread in the upper Paluxy zone proper from well P-8(U). It is also
recommended that several monitor wells be completed in the overburden in
the east parking lot to better define distribution of polluted ground
water and to locate sand and gravel deposits in the erosional channel in
the bedrock. Additionally, these wells may offer an opportunity to
determine the velocity at which ground water moves through the

overburden by injecting a nonhazardous dye tracer in selected wells.
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INVESTIGATION OF POLLUTION OF GROUND WATER -
IN THE PALUXY AQUIFER AT AIR FORCE PLANT
NO. &, FORT WORTH, TEXAS

INTRODUCTION

1. Preceding Studies. Pollution of ground water beneath Air Force

Plant No. 4 was studied first by Hargis and Montgomery, Inc., then by
Hargis and Associates, Inc. The problem being investigated was chemical
pollution of ground water within the overburden. Monitoring and testing
of ground water commenced witlL completion of well HM-1 in December 1982.
D'Appolonia Waste Management Service conducted a refraction seismic
survey in the east parking lot in 1983 in an effort to delineate
topography of the eroded top of the bedrock in that area. The U.S.
Environmental Protection Agency contracted four wells which were drilled
in May and June 1983 to monitor ground water in the overburden. These
wells are located in the ‘city of White Settlement near the scuth and
west boundaries of the plant. A record search to locate additional
sites of buried industrial waste was made by CHpM Hill Company in 1984.
The reader is referred to the following reports for details of other
investigations of ground-water pollution at the plant:

a. Hargis and Montgomery Inc. 1983a, dated 3 February 1983.

b. Hargis and Montgomery, Inc. 1983b, dated 12 July 1983.

c. Hargis and Associates, Inc. 1984a, dated 12 October 1984.

d. Hargis and Associates, Inc. 1984b, dated 25 October 1984.

e. Hargis and Associates, Inc. dated 25 September 1985.




Monitor wells were drilled by Southwestern Laboratories, Inc., of
Dallas, Texas for Hargis and Montgomery and Hargis and Associates.
Ground water from monitor wells was sampled periodically by Hargis.
Ground-water samples were tested for pollutants primarily by Brown and
Caldwell Laboratories; Inc., of Bakersfield, California. Some testing
.was also done by Radian Corporation of Austin, Texas.

Hargis and Associates informed General Dynamics Corporation by a
letter dated 12 April 1985, that a concentration of 8,900 ug/l of
trichloroethylene, a concentration of 190 ug/1l of
1,2-trans-dichloroethylene and lower concentrations of other chlorinated
hydrocarbons had been discovered in well P-8(U) monitoring the upper
zone of the Paluxy. In this letter and again in the Phase II report of
25 September 1985, Hargis interpreted abnormally high water levels in
well P-8(U) and normal water levels in well P-8(M) coupled with finding
pollutants in the upper zone of the Paluxy to indicate that ground water
from the overburden was probably recharging the upper portion of the
Paluxy aquifer in an area east of the Assembly Building where the
normally intervening Walnut Formation was believed to be missing. At
the beginning of May 1985 the Air Force asked the Corps of Engineers to
assist in determining the extent of pollution within the Paluxy
Formation beneath the east parking lot in the vicinity of the Paluxy
monitor well P-8(U) and to employ contractors to do remedial work if

immediate action was required.
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2. Scope and Objectives. The Corps of Engineers was to review all

accumulated data bearing on pollution of the Paluxy Formation in the
southeast part of the plant property. The Corps was then to develop a
plan of investigation with the object of defining the limits of
pollution within the Paluxy discovered by monitor well P-8(U) and to
drill a number of exploratory borings to locate the area in which
pollutants enter the Paluxy. The Corps plan included drilling and
completing three pairs of Paluxy monitor wells along the southern
boundary of the plant to discover if pollutants were present and moving
beyond the south plant boundary toward the city of White Settlement.
The Corps of Engineers proposed that an additiomal six monitor wells be
drilled and completed in the upper zone of the Paluxy aquifer to aid in
defining the pollution plume. The area in which pollutants were
believed to enter the Paluxy Formation was to be investigated by the
drilling of 20 exploratory borings which would also define bedrock
topography. Additionally, five monitor wells were to be completed in
the overburden in the east parking lot. Monitor wells P-1 through P-4
and middle Paluxy wells P-5(M) through P-10(M) were to have their pumps
pulled and to have geophysical logs run in them to better resolve
bedrock stratigrapy. Because of funding curtailment, the Corps drilled
only 3 pairs of monitor wells along the south boundar& of the plant and
28 exploratory borings in the east parking lot.

3. Local Geoclogy. Air Force Plant No. 4, operated by General Dynamics

Mtmcnncinon
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Corporation, Fort Worth Division, is situated on overburden immediately
beneath which is a sequence of bedrock formations comprised of
limestone, shale, and soft sandstone, all of Cretaceous age. The
deepest of these formations which are relevant to this investigation is
the Glen Rose Formation consisting principally of limestone. Depth of
the Glen Rose limestone varies within the plant area from 213 feet in
well P-1 to 236 feet in exploratory boring BA3F-110. Above the Glen
Rose, in ascending order, are the Paluxy Formation, the Walnut
Formation, and the Goodland Formation.

a. Stratigraphy.

(1) Paluxy Formation. The Paluxy Formation consists primarily

of sandstone which varies from nearly uncemented sand to moderately
cemented sandstone. The formation also contains a number of shale beds,
most of which range from a thickness of less than 1 foet to as much as
5 feet. The top of the Paluxy Formation is defined as the first
sendstone encountered beneath shale or limestone of the overlying Walnut
Formation. The Paluxy has been divided into three zones. The lower
zone, immediately overlying the Glen Rose Formation, is comprised of a
number of sandstone beds separated from each other by beds of shale from
less than 1 foot thick to as much as 7 feec thick. Two geophysical logs
of this zone in the city of White Settlement indicate that much of the
sandstone is somewhat shaly or clayey. The zone is quite consistent in

total thickness throughout the plant/White settlement area. Because of




the presence of beds of shale and shaly sandstone, the lower zone of the
Paluxy probably contributes less ground water to water supply wells
within the city of White Settlement than does the middle zone.

The middle zone of the Paluxy has a relatively small shale or clay
content. This unit is the wuppermost Paluxy unit in which White
Settlement city wells are completed. The middle zone of the Paluxy
Formation is quite recognizable on geophysical logs of wells in this
area. For examples of this see Plate 1 which is a correlation diagram
in the plant/White Settlement area utilizing geqphysical logs.

Water wells producing from the Paluxy Formation in the city of White
Settlement are not completed in the upper zone of the Paluxy because of
its low productivity. The upper zone of the Paluxy varies in
composition significantly more in the proportion of sandstone and shale
which comprise this zone in the area of Plant No. 4 and the city of
White Settlement than does either the middle or the lower zone. In
white Setitlement, well No. 8, 19 feet of Walnut shale separates the

Walnut limestone and the Paluxy sandstone. Only 0.5 to 1.5 feet of

shale separates these beds in the plant area. The upper Paluxy zone is

comprised of individual sandstone beds and of sub-zonal units consisting

- — e

of a number of sandstone beds. The sub-zonal units are separated from
each other by shale beds. These sandstone units vary in thickness from
.about 13 feet to 20 feet. Individual sandstone beds vary from a

thickness of about 1 foot to as much as 8 feet.



—

—

g

(2) - Walnut Pormation. Regionally the Walnut Formation is

comprised principally of shale which has a medial shelly limestone
member. This member is the Walnut 1limestone described in earlier
reports of investigation at the plant. The medial limestone member of
the Walnut is approximately 30 feet thick in the plant/White Settlement
area. Any shale present separating this member from the first Paluxy
sandstone below is classified as belonging to the Walnut Formation. The
Walnut also has a shale member overlying the Walnut limestone in this
area which is approximately 20 feet thick. This shale has, on rare
occasions, been classified as belonging to the Goodland limestone
Formation above it, but regionally it belongs to the Walnut Formation.
This shale contains a few feet of impure limestone in its middle
portion. This part of the Walnut Formation can be seen on the
geophysical and strip-log of White Settlement well No. 8 on Plate 1.

(3) Goodland Formation. The Goodland Formation overlies the

Walnut shale. It is composed of limestone containing a few thin shale
beds. Its total thickness is approximately 80 feet near the plant.
Only a few feet of the basal part of the formation are present in the
bedrock sequence beneath the plant because of erosion of its outcrop.
Limestone comprising this formation is present beneath the plant only
where the overburden is thin and bedrock is relatively near the surface.
These conditions prevail mainly along the southern boundary of the plant

property.
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(4) Overburden. Alluvium wmantling the eroded surface of
bedrock beneath the plant has been called the upper zone in reports by
Hargis and Montgomery, Inc., and by Hargis and Associates, Inc. This
material is referred to here as overburden. Overburden in this
immediate area consists primarily of clay, some of which is sandy and
gravelly, but it contains channel deposits of sand and gravel as well.

b. Structure. Geologic structure in the shallow Cretaceous bedrock
above the top of the Glen Rose Formation consists principally of gentle
regional dip slightly south of east at approximately 30 feet per mile.
Formational dip places the base of the Walnut limestone at between
elevation 582 and elevation 587 along Grants Lane and at elevation 600
to elevation 602 in the vicinity of monitor wells P-10(U) and P-10(M)
near the unnamed creek west of Bomber/Meandering Road west of the plant.

c. Aquifer Bydrology.

(1) Overburden. Ground water within the overburden flows in
two general directions on top of the eroded bedrock in the plant area.
A divide area of relatively high bedrock extends approximately
north-south in the general area of the Parts Plant Building (No. 5)
northward from about the location of Warehouse No. 1. West of this
subsurface §ivide, overburden ground water flows toward the unnamed
creek west of Bomber Road. East of the divide, ground water flows to
the east, then to the north, down at least two buried channels eroded

into the top of the bedrock.
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(2) Paluxy Upper Zone. Many water levels in wells completed in

both the upper and middle zones of the Paluxy aquifer are at élevations
below the top of the upper zone of the aquifer. In wells P-8(U) and
P-10(U) completed in the upper zone, early water levels were 19 and 21
feet higher than water levels in their companion wells P-8(M) and

P-10(M) completed in the middle zone of the Paluxy, suggesting recharge

of the upper zone of the Paluxy aquifer in the vicinity of the wells.

Contours on elevations of water levels in monitor wells completed in the
upper zone of the Paluxy aquifer are shown on Plate 2. The contours are
drawn on few data. These piezometric data are not well distributed for
purposes of hydrologic interpretation. However, it is known that the
upper zone of the Paluxy aquifer is recharged through outcrops of this
zone in the bottom of Lake Worth, immediately north of the plant where
the lake is oriented east-west. Contours in areas of closest well data
suggest that ground water in this zone probably flows nearly due south,
except for anomalies. Contours around well P-10(U) have been drawn to
nggest that recharge may be cccurring in the bottom of the unnamed
creek west of Bomber/Meandering Road. This was done because of the
anomalously high water 1level in well P-10(U) next to the creek.
Anomalously high water levels in the upper zone of the Paluxy in well
P-8(U) coupled with the discovery of chemical pollution in water from
Paluxy monitor well P-8(U) and water from overburden monitor wells such

as HM-82 gave rise to Hargis' interpretation that overburden ground
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water containing chemical pollution was in hydraulic contact with thg
upper zone of the Paluxy Formation and was actively recharging the upper
zone of the Paluxy aquifer. That part of the channel eroded into the
bedrock in which contact between the overburden and sandstone of the
Paluxy aquifer was believed to exist has been called the "window." The
"window' was believed to be located under the east parking lot of the
plant, southeast of Engineering Building 200.

(3) Paluxy Middle Zone. Plate 3 shows contours on elevations

of water levels in the middle zone of the Paluxy aquifer. Water level
contours from the relatively few monitor well data in the middle zone of
the Paluxy as drawn suggest a flow direction of south 30° east in this
zone. The water level elevation data contour smoothly, and 5 foot
contours are more widely separated than are those of the upper éone of
the Paluxy aduifer. These conditions ‘suggest that the middle zone here
may be more remote from its source of recharge than is the upper zone.
The flow direction indicated by the contours seems to indicate that the
recharge area of the middle zone is farther upstream in Lake Worth than
is that of the upper zome. This appears to be in accord with regional
structure of the Paluxy Formation. Since the Paluxy Formation dips
(inclines) eastwardly, it also rises to the west. The middle zone of
the formation is not known to crop out in the bottom of Lake Worth along

the north boundary of the plant. It may crop out in the lake bottom

north and west of the plant.
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PLAR OF INVESTIGATION

1. Paluxy Momitor Well Program. Initial action by the Corps of Engineers

; was to drill and complete three pairs of monitor wells on an east-west
line along the south plant boundary. The well pairs were located 500
feet apart. Wells P-11(U) and P-11(M) were completed in the middle of
the south end of the east parking lot. Wells P-12(U) and P-12(M) were
located in the alley along the south side of General Warehouse Building
No. 188. The well heads were placed in small concrete vaults beneath
b the alley paving. The vaults were covered by removable steel cover
plates to permit vehicle traffic, yet easy access to the well heads and
p protection from entry of rain runoff into the wells. Wells P-13(U) and
P-13(M) were completed 80 to 90 feet south of the line of P-11 and P-12
well pairs. P-13(U) and P-13(M) are located just off the concrete apron
approximately 120 feet south of the southwest corner of Run Station No.

1. Zonation of the Paluxy Formation used for completion of these wells

was tailored to match that employed by Hargis and Associates. The
purpose of the well pairs was to discover if pollution within the Paluxy
aquifer had reached the south boundary of the plant in the upper or
middle zones of the Paluxy.

a. Well Drilling and Comstruction. Well drilling and completion

procedures employed were similar to those used by Southwestern

Laboratories in their work for Hargis and Associates. Of the three

wells completed in the upper zone of the Paluxy along the southern
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boundary of the plant, only well P-12(U) was completed to include the
uppermost sandstone immediately beneath the Walnut limestone. The
casing program used for completions in the upper zone of the Paluxy
involved steel casing through the Walnut limestone. However, only a
l4-inch diameter hole was drilled in this section into which 10-inch
steel casing was set, centralized, and cemented from the.bottom of the
casing to the ground surface. A 9-7/8-inch diameter hole was then
drilled from the bottom of the 10-~inch casing to totai depth of the well
into which was set 4-inch centralized, schedule 80 PVC casing, at the
bottom of which was 20 feet of 4-inch I.D., 0.010 slot PVC well screen,
plugged at the bottom. Filter sand was placed in the annulus around the
4-inch casing, extending upward into the steel casing. A %»-HP, 8 gpm,
2-7/8-1nch_diamete{, 20 stage, single phasé, Model 2x4 P050 submersible
pump, manufactured by the Standard Pump Compény of Bartlesville,
Oklahoma, was installed in each well for water sampling. A l4-inch hole
was drilled through the upper zone of the Paluxy into the uppermost part
of the middle zone of the Paluxy and cemented to the surface in wells
completed in the middle zone. As in wells completed in the upper zone,
a 4-inch PVC casing and 20 feet of 4-inch PVC screen was set and sand
packed in the test interval of the middle zone. The same model
submersible pump was installed in all wells, regardless of the zone they
were completed in.

A black substance was encountered while drilling cement remaining in

11



' the 10-inch casing of well P-13(M) after the casing cement had set. It

was found to be gil.sonite, a powdered material used to prevent lost

circulation while cementing. It was not known if this material had been

incorporated in cement beliind the casing, but this circumstance was
assumed as a "worst case.'" Samples of this material, recovered during
drilling cement in the casing, were analyzed by Southwestern Division
Laboratory of the Corps of Engineers in Dallas, Texas, to determine if
r any toxic substances were present. Additional samples of this material
were obtained from the Western Company of North America, the well
cementers, and were sent to Hargis and Associates to be exposed to
) dissolution by a solution of trichloroethylene (TCE) in a concentration
similar to that discovered in ground water from well P-8(U). Tests were
run to determine first, whether the gilsonite would go_into solution;
and second, whether any toxié substances would be produced .in- the
process of dissolution. Test results from both laboratories were
negative, allowing further operations in the well. Incorporation of

gilsonite in the casing cement also raised a question as to the

integrity of the casing cement. Western Company of North America

pressure tested the well with water under 200 psi and then retreated the

well with an additional 75 sacks of neat cement slurry with a surface
pressure of 150 psi at their expense. Logging of the Paluxy monitor
well pairs was done initially from drill cuttings, as were Paluxy wells

P-1 through P-10. In addition, an electric log was run in the open hole

12
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(before setting 4-inch PVC casing) and a gamma ray log was run through
the entire hole to produce allog which included the portion of the well
where steel casing was set. Though the commercial logs run in the first
wells drilled, P-11(U) and P-11(M), were of poor quality,. it became
obvious very soon that the logs made from drill cuttings from beds below
the base of the Walnut limestone did not agree well with the eleciric
and gamma ray logs of the same section of bedrock. A variety of reasons
account for this, most of which are relaéed to the soft nature of the
bedrock which, when drilled, would break sandstone down tc sand grains
insteadAof sandstone chips, and shale into discolored drilling fluid
instead of shale chips of sufficient size for recognition. Because of
the difficulty in obtaining good logs from drill cuttings, considerable
reliance was placed on geophysical logs of the Paluxy monitor welis
along the southern property line of the plant. The most desirable
features of geophysical logs, compared with drill cutting logs, are the
greater degree of resolution of individual beds and small units and the
curve character which results in characteristic signatures of each
formation, aiding correlation. All of the Paluxy monitor wells were
developed by airlift pumping and surging. Each well was pumped by
airlift, followed by a brief lowering of the air supply line below the
eductor pipe to blow the well with compressed air, followed by an
immediate return to airlift pumping. This cyclic activity was repeated
every 15 minutes for a total development period of 4 hours.

b. Well Water Sampling and Testing. All sampling and testing of

13
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ground water from Paluxy wells P-11(U) and (M), P-12(U) and (M), and
'P-13(U and M), was done by Hargis and Associates as part of their
continuing program of ground water monitoring. Table 1 lists tests
which found pollutants. Other unpolluted tests are included to indicate

changes where pollution disappeared. Reproductions of test reports are

located in the Appendix at the end of this report. The finding of methylene

chloride and toluene in water samples from Paluxy monitor well P-11(U)
followed by a 6-month period of unpolluted tests is interpreted to mean
that the upper zone is probably unpolluted. Tests of water samples from
well P-11(M) have contained no pollutants to date indicating that the
middle zone of the Paluxy probably is unpolluted at the site of well
P-11(M). Tests of water from well P-12(U) found oil and grease on 12
December 1985 and again omn 9 Januafy 1986. This material probably was
present oniy in limited amounts because sub;equently it disappeared from
tests of water from the well. It may have come from the rig that
drilled well P-12(U). On 9  January 1986, 62 ug/l of
1,1,1-trichloroethane was found in P-12(U). This pollutant was found
again in concentration of 56 ug/l on 6 April 1986. The same pollutant
was found on 9 July 1986, but in a concentration of only 7 ug/l. The
trend of diminishing concentrations of 1,1,1-trichloroethane is
suggestive that the upper zone of the Paluxy is unpolluted, and that
this che;ical may have been introduced during drilling. The presence of

only one contaminant is considered unusual. Generally two or more

14



TABLE 1
TEST RESULTS

Test Date
or Receiving
Well No. Date Concentration Pollutant
P-11(U) 9-05-85 : 15 ug/l Methylene
Chloride
9-05-85 64 ug/l Toluene
10-10-85 70 ug/1 Toluene
1-08-86 Purgeable Priority Pollutants - all below
detection level.
4-05-86 Same
7-10-86 Same
P-11(M) - No pollutants detected between 8-29-85 and 7-22-86.
P-12(U) 12-12-85 32 mg/1 0il and Grease
12-12-85 Purgeable Priority Pollutants - all below
detection level.
1-09-86 . 9 mg/1 0il and Grease
1-09-86 62 ug/1 1,1,1-Trichloro-
ethane
4-06-86 56 ug/1 1,1,1-Trichloro-
. ethane
7-09-86 7 ug/l 1,1,1-Trichloro-
ethane
P-12(M) 10-10-85 First Purgeable Priority Pollution test - all
below detection level.
7-09-86 5 ug/l 1,1,1-Trichloro-
ethane
7-09-86 2 ug/l 1-1-Dichloroethane
P-13(0) 4-09-86 First Purgeable Priority Pollutant test - all
below detection level.
5-07-86 0.17 wg/1 lead - 0.12 mg/l above
maximum permissible concentration.
5-07-86 0.06 mg/1 - Manganese - 0.0l mg.1
above maximum permissible concen-
tration.
5-08-86 8 ug/l Methylene Chloride
6~05-86 0.06 mg/1 lead - 0.0l above maxi-
mum permissible concentration
6-05-86 Purgeable Priority Pollutants - all below detection
level.
7-09-86 Purgeable Priority Pollutants - all below detection
level.
P-13(M) 8-06-86 Tests for oil and grease and for total fuel. Hydro-
carbong - gll below detection level. _
8-06-86 Purgeable Priority Pollutants - all below detection
Is level.
! 8-06~-86 B/NA Priority Pollutants - all below detection
level.
15
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contaminants are found when an aquifer is polluted. This well should
continue to be sampled and tested to build a larger body of test data.
Well P-12(M) prodﬁced water with only S5 ug/l of 1,1,1-trichloroethane
and 2 ug/l of l,l1-dichloroethane on 9 July 1986. Since water from this
well has only been sampled and tested once, no conclusion can be reached
concerning pollution of the middle zone at the location of the well.
This well should continue to be tested to build a body of test data.
Only minor concentrations of pollutants have been found in water samples
from well P-13(U) to date. Traces of lead and manganese and a low
concentration of methylene chloride, found during the initial 3-month
period of testing, does not suggest that tiie upper zone of the Paluxy is
polluted at the location of.the well. This well should continue to be
monitored. Sampling aqd ;esting of well P-13(M) so far indicates that
no pollutants are present in the middle Paluxy here. Ground water from
this well should continue to be sampled and tested.

A test of interzonal communication was conducted in the Paluxy wells
P-12(U) and P-12(M). The middle zone was continuously pumped at 8 gpm
in well P-12(M) for a period of 3 hours. Water levels were measured in
well P-12(U) throughout this period. No drop in water level of P-12(U)
was experienced during the test period. Though this test suggests lack
of communication between the upper and middle zones of the Paluxy
aquifer at this location, the test is not considered to be conclusive.

Only unchanging water levels, measured in well P-12(U) during pumping of
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well P-12(M) at a much greater rate, sustained over a much longer
period, can reasonably demonstrate lack of communication between the
upper and middle zones of the Paluxy Formation.

c. Safety Procedures. Hazards to drilling personnel were assessed

at-the beginning of field operations. It was determined that risk was
at EPA Level D (minimal).‘ Optional rubber gloves were used by drilling
personnel where needed in addition to other protective clothing
Qpecified for Level D risk.

The Failing 1500 drill and all tools used in drilling the Paluxy
monitor wells were steam cleaned after completing each well. All
drilling fluids and cuttings, including augered materials, were
collected and segregated in containers specifically for this purpose.
The collected materials wer; sampled, and the samples were tested for
the presence of purgeable priority pollutants. Results of these tests
determined whether or not the materials required disposal in a toxic
waste dump. The collected materials were turned over to General
Dynamics Corporation for disposal based on test documentation supplied
at the material transfer. Initially, collected surplus drilling
materials were tested for volatile organic compounds as a slurry with a
gas chromatograph using EPA Method 601, Subsequently, all materials
were tested by gas chromatography/mass spectrometry by EPA Method 624
which tests for a greater range of compounds. Nearly all of the

materials removed from the exploratory borings were products of
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augering. Since no permanent installation was made in these borings,
these materials were used to backfill the holes. An§ surplus was
collected, tested, and disposed of as were materials derived from
drilling wells.

2. "Window" Investigation. The site of the erosion channel in which

the "window," as interpreted by Hargis and Associates, was believed to
exist, is the east parking lot primarily in an area near Grants Lane,
southeast of Engineering Building 200.

a. Drilling Plan and Procedures. A plan of boring and section

locations is shown on P ate 4, The drilling program designed to
discover the location of the "window" was one of obtaining subsurface
copograbhic data on the top of bedrock in the area of the east parking
lot. Data on lithology of the uppermost bedrock were obtained as an.
inéegral part of the drilling. Drilling of borings 8A4C-83 through
8A4C-86 early in the investigation, before the drilling of Paluxy wells
was well advanced, proved inconclusive in finding the "window" which is
the location where overburden alluvium is in contact with sandstone of
the Paluxy aquifer. Borings 8A4C-84 through 8A4C-86 found bedrock to be
comprised of Walnut limestone, the top of which was at about the same
elevation in all three borings. Drilling of exploratory borings was
resumed after completion of all Paluxy momirer wells but P-13(M). This
effort took the form of laying out four rows of potential exploratory

boring locations from which to select those for drilling based on
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results obtained. The rows of locations were laid out -east-west,
parallel to station lines of the plant survey grid. Drilling results
from each row were portrayed as geologic sections on plates 6 and 7.
Borings at the east end of each row, plus other borings near the eastern
boundary of the east parking lot, formed an additiongl row and were used
to construct geologic Section E-E', shown on plate 8. As drilling
proceded on rows D-D' and E-E', additional borings were drilled between
the first borings to reduce the risk of failing to encounter any
erosional channel in the bedrock which might penetrate the Paluxy
Formation and constitute a "window" through which polluted ground water
from the overburden might enter the Paluxy aquifer. One boring,
8A3F-110, was drilled and logged geophysically to obtain stratigraphic
information on the basal Walnut limestone and the whole of the Paluxy
formation beneath the Walnut. See Plate &4 for locations of monitor
wells, exploratory borings, and geologic sections in the southeastern
portion of the plant..

b. Drilling Results.

(1) Overburden Composition. Alluvium comprising the overburden

consists of clay, sand, and gravel with some of these materials of
somewhat mixed composition. fhe materials are shown on Sections A-A'
through E-E' on Plates 6 through 8, and on logs of all wells and
exploratory borings located in the Appendix at the back of this report.

(2) Bedrock Erosional Topography. Topography of the eroded top
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of the bedrock is shown in plan on Plate 5, and in section on Plates 6,
7, and 8. Bedrock topography of direct concern to the site of a
"window" is that of an erosional channel in the bedrock commencing near
the south end of Warehouse ﬁo. 12. The channel extends eastward and
"downstream'" under Process Building No. 181, Materials Storage Building
No. 182 to the northwest corner of General Warehouse Building No. 188
where it turns to the northeast. From Building No. 188 the channel
extends across the east parking lot to the site of plugged overburden
well HM-67, adjacent to Grants Lane and west of Field Operations support
Building No. 189. Data from exploratory borings drilled in this
investigation and from foundation borings drilled for plant construction
suggest that a relatively flat bedrock exists between boring 8A-105 and
Engineering Building No. 200, which includes the area beneath the Field
Operations Building and Grants Lane. Elevations of the bedrock here
range from 585 to 590. Any deeper erosional channel that may exist,
eroded into this relatively flat area, may take a course similar to that
suggested by the 595-foot contour on Plate 5.

(3) Bedrock Stratigraphy. The stratigraphic sequence of the

lower portion of the Walnut formation and the uppermost portion of the
Paluxy Formation is shown on Sections A-A' through E-E' on Plates 6, 7,
and 8. Stratigraphy of these formations in the form of five geophysical
logs with strip logs showing rock types is also shown.on Plate 1, which

is a bed.ock correlation diagram. Wells numbered H-4 and 8, shown on
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Plate 1, are located in the city of White Settlement. Also shown on
Plate 1 are monitor wells P-12(M) and P-13(M), which are located along
the south boundary of the plant. Stratigraphic boring 8A3F-110, on the
right side of Plate 1, is north of monitor wells P-8(U) and P-8(M) in
the east parking lot. See Plate 4 for the location of monitor wells and
exploratory borings.

Good samples of the uppermost sandstone of the Paluxy Formation,
which occurs imediately beneath the Walnut limestone, were obtained by
short-interval coring of exploratory borings 8A4C-102 and 8A4C-103.
(These borings are shown on Sections D-D', Plate 7, and E-E', Plate 8).
Core of the uppermost sandstone was found to be very fine-grained and
probably silty. Permeability of this core was not tested, but based on
visual appearance, the sandstone has low permeability for a sandstone.
Likewise, core of 2.4 feet of the top of the Paluxy aquifer proper from
exploratory boring 8A4C-102, and core of the upper part of the upper
zone of the Paluxy formation in monitor well P-13(M) was also
fine-grained and apparently has low permeability. A gradual downward
trend of increasing coarseness of the sandstone of the upper zone of the
Paluxy was observed in core from well P-13(M). Boring 8A4C-102 in
Section D-D', shows the shallow bedrock sequence 1logged from 4-inch
core. It is to be noted that the log of plugged well HM-67, shown in
this section, indicates a unit entirely of shaly clay/claystone. This

description is not one normally applied to overburden in this area.
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Such a description may indicate either a channel filled with clay,
developed duriné deposition of the Paluxy Formation, or more likely
difficult logging of drill cuttings. Section E-E' contains a log of
boring 8A4C-103 which shows 3.5 feet of clay shale overlying the basal
1.1 feet of the Walnut limestone. It is unlikely that this material is
part of the bedrock and is not shown to be as this portion of the Walnut
Formation consists entirely of limestone. It may be that this material
is stream-transported, weathered shale which came from bank-sloughing
either upslope or upstream. The logging of approximately 9.6 feet of
clayey shale in the bottom of well HM-71, shown on Section E-E' on Plate
8, is questioned. Again, this material is in the position normally
occupied by the Walnut limestone in this area. The descriptive name
"clay shale" is not one which. is normally applied to alluvium in this
area. |

In almost all of the exploratory borings and monitor wells in and
near the east parking lot of the plant, the first bedrock encountered is
limestone which belongs to the Walnut or Goodland Formations. The base
of the Walnut limestone is shown on the geologic Sections B-B', C-C',
D-D', and E-E' (Plates 6 through 8). The sources of data on this
stratigraphic horizon are exploratory borings 8A4C-85, 8A4C-102,
8A4C-103, 8A3F-110, and monitor wells P-2, P-9(M), and well pairs P-6,
P-7, and P-11. |

The logs shown on Plate 1 indicate that at least 50 percent of the
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uppermost 14 to 18 feet of the Paluxy Formation is comprised of shale,

the remainder of which is comprised of sandstone. The stratigraphic
sequence in this portion of the Paluxy, downward from the base of the
Walnut limestone, is as follows: 0.5 to 1.5 feet of shale; 2.6 to 8.0
feet of Pgluxy sandstone; and 8.0 to 13.8 feet of Paluxy shale.
Thicknesses of these units show the major variations to be expected in
the area between well H-4 in the city of White Settlement and boring
8A3F-110 in the east parking lot of the plant. The upper zone of the
Paluxy aquifer proper commences beneath the last shale listed above.
Logs shown on Plate 1 also indicate that individual lithologic members
comprising the uppermost 14 to 18 feet of the Paluxy Formation probably
persist throughout the area encompased by the well/boring logs. The
most prominent lithologic variation in this part of the Paluxy, shown on
Plate 1, is the pinchout of the uppermost- sandstone between well H-4 and
well number 8 in the city of White Settlement. Core from exploratory
borings 8A4C-102 and 8A4C-103, shown on Plate 7, confirm stratigraphic
sequence interpreted from the geophysical logs.

Monitor wells P-8(U) and P-8(M) are located in the east parking lot
between the line of monitor well pairs P-11, P-12, and P-13, and
exploratory borings 8A3F-110 and 8A4C-102. Existence of the consistent
stratigraphic section in the uppermost Paluxy in these wells and borings
suggests that the shale member separating the uppermost Paluxy sandstone

from the upper zone of the Paluxy aquifer proper below probably was not
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seen and logged in drill cuttings from P-8(U) and P-8(M).

That portion of Sectiom D-D' on Plate 7 between exploratory boring
8A4C-102 and monitor well HM-67, and the portion of Section E-E’ on
Plate 8 between exploratory borings 8A-105 and 8A4C-85 show the lowest
elevations of the channel. This is the area where the "window" was
believed to be located. None of the exploratory borings in the area
found the erosion channel to penetrate the Paluxy Formation. In all
borings but plugged monitor well HM-67 lithology of the channel bottom
is Walnut limestone. However, only 1.1 feet of Walnut limestone was
present in boring 8A4C-103. The correlation line depicting the base of
the Walnut limestone between well P-9(M) and boring 8A44C-102 on Section
D-D' (Plate 7), indicates that the Walnut limestone probably is only
1-foot thick at the location of boring 8A-107. The drill cutting log of
monitor well HM-67 (Sectioné D-D' and ErE')'suggqsts thét no Walnut
limestone is present above the Paluxy Formation at the location of the
well.

(4) Bedrock Hydrology. No hydrostatic data were collected from

the Paluxy Formation during the drilling of exploratory borings in the
east parking lot due to funding curtailment. The six monitor wells,
which were to have been completed in the upper zone of the Paluxy, and
five monitor wells, which were to have been drilled in the "window" area
were expectéd to define the hydrologic relationship between the

overburden and the Paluxy aquifer in this area. Though the desired
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* hydrologic data were not obtained, possible hydrologic conditioms in the

"window'" area are interpreted from stratigraphic relationships described
in the preceding Section 3, Bedrock Stratigraphy. Hydrologic
interpretations are made here because: (1) hydrologic conditions in the
"window" are pertinent to determining how much thickness of the Paluxy
Formation contains polluted ground water and; (2) these interpretations
form the basis for a recommendation for future action which appears at
the end of this report.

None of the exploratory borings in the east parking lot found the
channel located there to have been eroded deeply enough into the bedrock
to have penetrated the Paluxy Formation. However, the 1+ foot of Walnut
limestone at exploratory boring locations in the relatively flat area
comprising the bottom of the channel north of boring 8A-105 (Plates 5
and 8) is missing in monitor well HM-67. It is considered liikely that
erosion has caused the channel to be incised as much as 5 to 10 feet
into the Paluxy sequence of beds in the flat-bottomed area of the
"windoﬁ" near Grants Lane, north of monitor well HM-67, penetrating the
uppermost Paluxy sandstone. It is doubted that the channel is eroded as
deeply as 15 feet into the Paluxy Formation in the "window" area, which
would reach the top of the sandstone of the Paluxy aquifer proper and
allow entry of polluted overburden water into the aquifer.

If the channel penetrates the uppermost Paluxy sandstone in the
"window" north of the area explored as anticipated, the sandstone will

probably be charged with polluted ground water from the overburden. If
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the channel does not penetrate the upper zone of the Paluxy aquifer
proper, the aquifer should be free of pollution. Since the top of the
test interval of monitor well P-8(U) is at the base of the Walnut
limestone, the test interval hydraulically connects the uppermost
sandstone with the upper zone of the Paluxy aquifer. Connecting these
two units renders uncertain the meaning of any water level measured in
the well. Given presently available data, it appears possible that only
the uppermost Paluxy sandstone in the east parking lot area is recharged
with polluted ground water originating in the overburdem. This ground
water is believed to be entering monitor well P-8(U), causing high water
levels. It is also believed that this ground water descends in the well
and enters the upper zone of the Paluxy aquifer. The speculations just
presented have not yet §een proved by the construction and testing of
requisite monitor wells. If the c&nditions suggested prove to be
correct, it should be possible to establish that only the uppermost
Paluxy sandstone contains polluted ground water and that the upper and
middle zones of the Paluxy aquifer are not in danger of being polluted
in all of the east parking lot but the area immediately around monitor
well P-8(U).
CONCLUSIONS

1. Alluvial overburden was not found to be in contact with the
uppermost sandstone of the Paluxy Formation or with sandst;ne beds
comprising the upper zone of the Paluxy aquifer proper in any well or

exploratory boring drilled in this investigation. However, only a
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minimum of approximately 1 foot of limestone and 0.5 foot of shale
separates the overburden and the uppermost Paluxy sandstone in the
"window" area.

2. The uppermost sandstone of the Paluxy Formation is separated from
the upper zone of the Paluxy aquifer proper, which underlies it by 8 to
14 feet of shale in all wells and exploratory borings which have been
logged geophysically or have been cored through this stratigraphic
interval in the east parking lot of the plant and in water supply well
H-4.in the city of White Settlement.

RECOMMENDATIONS

1. It is recommended that ground water from Paluxy monitor wells
p-11(u), p-11(M), P-12(U), P-12(M), P-13(U), and P-13(M), continue to be

sampled and tested for the presence of pollutants, preferably on a

-ghort-cycle basis.

2. It is recommended that two monitor wells be drilled to test
separately the uppermost sandstone bed and the upper zone of the Paluxy
aquifer proper. These wells should be located just outside the south
edge of the "window" area so that at least 5 feet of Walnut limestone
will be present in which to set steel casing, better isolating the test
interval from the overburden above. The intent of this recommendation
is to determine whether pollution is limited to ground water in the
uppermost sandstone unit of the Paluxy Formation. .

3. [If polilution proves to be confined to the uppermost Paluxy sandstone

by drilling and testing the recommended wells, it is further recommended
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that additional monitor wells be completed in the upper 2zone.of the
Paluxy aquifer in the vicinity of existing monitor well P-8(U) to
determine whether and to what extent pollution has spread from that well
in the upper Paluxy aquifer proper.

4, It is also recommended that several monitor wells, completed in the
overburden, be drilled in the east parking lot to better define the
distribution of polluted ground water and to locate sand and gravel
deposits in the erosional channel in the bedrock. In addition, these
wells may offer an opportunity to determine the velocity at which ground
water moves through the overburden by injecting a nonhazardous dye

tracer in selected wells.
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CLASBIFICATION AF BATERIALS
(D evareptonry

L

31 to 53.5{(continued) —
Instrumentation [T
LIMESTONE - dense oyster ol
shell beds scattered, For further information j—
occasioml very hard(rx see diagranm. -
claas) seams, shale seams -
scattered throughout. After completion of [
¥alnut Fm. driliing: -
53.5 to 54.0 SHALE Set 4™ pvc from TD to [~
54.0 to $9.8 SANDSTONE surface and added gravelt-
—_— pmck up to 32°. —
59.8 to 63.8 Location of joints of -
SHALE - unweathered dark the 4" pipe from the [
gray, soft(rx class), bo*.tom measuring up; o
thin lime stringers 5.43'(bottom blank and
throughout, silty, sandy plug), 19.72° (screen), [T
vith nuserous sand seams. 3.79, 9.79', G.79°, -
Palwxy Fm. ] G579y 9,79, 5.79°, & —
9.79' totals 93.7°' pip¢
with 0.2' stiek up.
63.8 t0 7ML

Set submersibie pump
at total depth of 91.82°'

SHALE and SAND interbedded

smle is as avove shale with intake screen at
and sand if Zine grained, 89.22°,

silty, grey, non cemented.]

Paluxy Fm. Transition zond, Joints on pump riser

listed from bottom of
pump armd up to surface;

70.1 to 93.0 pump length = L, 4°,
then 21,1, 21,08,
SAND /SSANDSTONE - fine, very 21,127, 21,12, 4,0
silty, numerous silt seams, totals = 52.%2' with
clayey with scattered 1°* stick up.
clay/shale seams which ALL DEFPTHS S5 van

generally occur in 0,4°
thick or less seams, gray
and brown, very soft to

SEXOUND SUKFACE

Lllll_lllllllll[llll|l|ll|llllllulllllllllllllllll[lll'lllllIllllllllIlllllllllllllllllllhllllllll

THT'HIIIII”IHIIIllllrlrﬂlllll]lllllllll]lllllllll|ll”]11ll|lll

moderately hard(rock class- Note: Lithology shown
, ification), friabdle, between denths 53.5
mostly non cepented, but and 59.8 feet cnanged
cement noted from drill based on reinterpre=-
’ actlon. tation of geophveical
log.
4
|
L
|
ENG FORM PRosecT WOLC WO,

wAR 7 1836 seevious epsions ane omsoLeTE.
rTRARSLDCEN )




CORPS OF ENGINEERS Pl (W) U.S. ARMY

LESS THAN 1,0' CONCRETE PAD
GROUND VE GROUND pETAILS
&LEVEL @)_4 ' / $%06€ FUQM(SHCéD
a A . 4 A LATER
Py l 444{45 2 ?W /Agi 1L, a < C: -] g 3 g 2o
? /‘ . ? 1 . SURFACE CONCRETE
CASING 14 14" DIA. HOLE
CENTRAUEZER ] ] OVERBURDEN
| 5 NEAT CEMENT GROUT (TO SURFALE)
P e “A N ———
Ad b .——}\4 HOLE
ﬁ?‘ °';i° _— 10710 4TEEL cA%iNG
A 6ooDL AND/WALNUT BEDROCK
% “ L <4 |NCH |\ D SCHEDULE 80,
/"_; THREADED PVC cASING
CA :
. s |
- = — ]
— FORMATION
1= STABILIZER )
CENTRALIZER = ﬁ (FILTER SAND
= PALUXY (IPPER ZONE)
[=li~—97" HOLE (ADAPTABLE DIAMETER)
E= 4" 1D 0.010 SLOTTED PVC
WELL 52REEN
CENTRALIZER — =
MONITOR WELL DESIGN
P p—— Y AIR FORCE PLANT NO. 4
- —~ 7 PALUXY .UPPER ZONE
PALUXT(M(OCLE EONE) U.S. ARMY ENGINEER DISTRICT, FT. WORTH

(GARD ¢ SANDSTONE)

PLATE

S SV SV N e e VPP S N ol ctntcoattiibathn aa, e




P-11(upper) s soer enncoies
//,/—.,A-l- £ ENZ.CSu=t
)
f-1nch GaLv NIPPLES,
; GALVANIZED “TEE"
HANOLE — FEMALE PLUG
4’ 4'x 4" CONCRETE PAD
GATE VALVE WELL SEAL
HINGE
HASP ——_ : S/
i % - >
ﬁ s 2;Z%ZZZZ%%%2225622?2223

10 3/linch 0.0 BLANK STEEL CASING

RN

Y-inch .0 SCHEDULE B8Q PVC CASING,
THREADED

%7 4" ID  access PIPE,
% TO TOP OF PUMP
1 ‘~inch GALVANIZED STEEL COLUMN

PIPE, THREADED

RO

N

‘§

-

r
1i
? | P Bottm of access pipe set at top of
{ SUBMERSIBLE PUMP pump
r Jiiill}= }]= = = - = screen intake
at 89,22' from
’ surface

Hole TD = 93°
Bottom of pump set at 91,82

P-11 (upper) - Diagram 2 of 2
AF plant #4(GD) - Paluxy Aquifer




Melo Me. P-11(n
DRILLING LOG T' P Ft Vorth or 2 wekve

nt #(CD), Paluxy Aquifer L1 A LA >

Failing 1500
13 Yﬂ& w}v‘?““ lm—.:“——-w

16. TOTAL NUNBER CORE BOXES 0
15 ELEVATION GROUND WATER m
!IVMTID COMPLETED

13 Aug 85 __.26 Aug 85
17. sLEvATION TOP OF HWOLE & DS, B4

15. DATE woLE

@vuﬂ:u. Cwevwmso ____________ off6e. FROM VERT.

. THCKNESS OF OVERBURDEN 7.0

5. TOTAL CORE AECOVERY FOR BORING %
o e omiiLen wero mocx 158.4 (19, HONATURE OF WEPECTOR
TOTAL DEPTH OF HOLE 165.4 izu é1 09 ‘
CLASBIPICATION OF MATERIALS 1 CORE [Sox on REMANKS
m:ﬂﬂ DC:"I LIQ:IO m-.w‘ .‘ui'“ !ATI.. (Defiling time, :-“ ines,
-1 0.0 to 0.3 - Asphalt, Notes H%Iogic units
3 and their contacts were [~
e 0.3 to 4.8 mrimrily interpreted |[—
from gamm and electric j-
CIAY - high plasticity, logs. —
10" 3 “medium stiff, slightly =
moist, dark brown, chemi- * Drilling -
3 cal odor at top of unit, -
+ 35 0 to 12,5' - 14" auger, |-
4.8 to 7.0 12,5 to 106' - 14" rock=-l—
= ) bit, set 106' of 10" -
J’ 20— : SRAVEL - coarse to fine, metal csng and csng then =
: R lnguhr mediua dense, grouted from bottom of |-
¢ slightly moist, brown, hole to surface, —
= very sandy and clayey. 106 to 16t.0' - 9 7/8" [
j 7 rockbit - the actusl |
7.0 to 12,7 bottoa of hole measur-[—
‘ 30 od to be 165.,4° - -
SHALE - weathered to a driller claimed wash [
- plastic and very stiff out of loose sand. -
= clay consistency, slightly =
- moist, yellow brown and - ) E_
: 1] &) slishtly lisey, few vial samples of flutd
‘ Yo' :.1:\:1”!: shell fragmentsq and cuttings together |
1 112 —_—— t;.; 60, 70*, 80*, 90', =
- 00°, and 105,5°. -
=1 = 12.7 to 34.0 A seperats vial for —
JT¢ 1| LDGSTONE - weather stained, Tluid amd cuttings takenp
So' ! but mostly white, moder- at 165°. -
! 24=1y hard to hard(rock —
) { classification), moderateq -
ly to well cemented, densy bl —
o oyster shell sones through- Water check first —
=< out, numerous soft(rx ¢ ) thing on morning of -
e shale seams acattered 20 Aug 85 with TD of —
bo—f: within - they are generally hole at 105.5' = 22¢, f—
less than 1* thick, bdut p—
—— some do thicken up to Hole bailed to 95' on |&
e— 2.4°, ie eapecially from 22 Aug 85 with 10" csng [
24,0 to 31.0', unit is in hole. -
% very shaley with sand Water recoversd to 82' [~
(4 from S to 61,5'. within 4 hour. —
-1 : Walnut Eo -
.. .] 54.0 to 54.8 SHALE -
r .. .| 5¢.8 to 61.5 SANDSTONE -
~4 - =] 61.5 to 71.0 lN_oE: Lithology shown :
1 %o - Tia between depths 54.0 wll
.., SHALE - no a nt weath-~ and 61.5 feet changed |=
.. ering, soft(rx class), based on reinterpre- [T
F i Py grey to blue-grey, sand tation of geophysical |~
?_- - seams throughout, silty. log. —
= -
90'—:: . E—
J== —
e PR E
—- . -
J4.~ -
e - -
"&m. 1836 rmevious eorrions ane ossoLeTe. FROsRCY l""' o
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—— Ny gp—r

Hele Me. P-11(m)
B LAY
Ft Worth or 2 swexts
19. SIIE ANO TYPE OF BT ~

AT °-_'"'_J

14. TOTAL NUNBER CORE BOXES
15. ELEVATION GAOUND WATER
[SVARTED COMPLETROD

and fife numbed

(Ae i
--mﬂox P-],l(.)

[

5. DATE HOLE
Ovenvica. Jivcumge ____________ OK6. FROM VERY.

17. ELEVATION TOP OF NOLE

[y, THCKNESS OF OVERBURDEN

stick up.

For further details on
installation see
diagranm,

ALL DEPTHS FRAM
GROUND SURFACE

- . TOTAL CORE RECOVERY FOR SONING *
o oeP omiLLED mTo mocx 79, HENATURE OF INSPECTOR
Jo. ToTAL DEPTH OF WOLE 165.%° MLc{/U)
CHARKS 14
nn:ﬂoﬂ oo:u . . “""“,‘.',’_"_:::“‘“""“ 3::';@.0:}- :“:TQ?I Detting sl "-‘:‘.i tosa, dopen of
3. 7.0 to 1533 Instrumentation |
__'.:': SAND/SANDSTONE - no appare Set 4" pwe pipe to TD E‘
.- weathering, friable, weak and gravel packed up to P~
e R ly to non cemented, soft 83, -
o=y — to moderately hard(rock The 4" pvc jointa were [—
1 classification), fine recorded from the bottom
3 . grained, very silty, grey up as follows:
. a few thin lime stringers plug and dlank at
L 9 ... scattered, clay/shale sea bottom(165.4*) with
{ . throughout and usually Joints at .65°', 4,75,
120°— are less than 1' thick, the screens top joint
=1 pyrite concretions scat- at 19,77', then dlank
] = ;;md. lignite noted afteny éja;g?c ;t7g. ?8;,?9. 73,
—: . ‘ o 79 «75°
B harder sones noted atg . 8:. 9.?6:. 9.?6:,
: —_—- 123.5 to 12‘3.7', and . '09-78'0 . .v
30— . 128,3 to 129.0°, 9e79's 9,79, M,
3. thicker stale/clay seams 4,77' which includews
3.7~ or-very’shiley sones not 1.3* stick up. Joints
- "' lt;” , - with stabilizers on
1 3. «J to 79.5°, them are indicated by
= 83.8 to 86,1, underlining of the
1 L g%.g :o 3“9:' above - all stabilizers
- — - .0 to are 5' below said join
= 106 to 109.8°, 127.2 to a
= s 12,‘2" 132.8 to 135°, 140.0 tg Set submersible pum
3. j1s2.20, 146,3 to 145, Paluxy Fa. ¢ pump
» 3 3 5" = (Standard,l/2Hp, # gpa
R O at 110') down to 159°'
) = 153.3 to 165.4 with intake screen 2.6'
I P 53.3 5 above bottom of pump -
—].= | SAMD and SHALE interbedded this is followed by 7
37| Tsand 1s Tine, friable, and Sections of 17 metal
4'=.=| stlty, the shale is dark pipe a1l of which have
Voo 7| grey, both are soft(rx a 21,2' length with
= class), collars, an additional
= e section of pipe of 7'
1 -~ at top included .77°

aamman o oo

LlllllllIlllllJ_lllLllllLlllll]lll !.

o

—
m,,‘,.' ORM 1836 »ravious eoimiows ane omsovaTe.
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CORPS OF ENGINEERS P=1] (Middle) U.S. ARMY

LE 55 THAN .0 ] [ ABOVE GROUND DETAILS To EZ
95 2_;{_ o } FURNISHED LATER |
2, N i A 2 & L A~ & o & a4

% ' W SURPACE CONCRETE
% OVER BURDEN

CASING 7

{
CENYRALIZER 14" DIA, HOLE

GOCDILAND/LIALNUY RECROCK
/-;——\JEAT CEMENT GROUT (Te SURFACE)
| ——10" .0 STEEL cASING

PO ]
h q
) )
»

-

.\ AN O\ V. VAN

AN \N NN NN NN N

| _——[4 INCH LD, SCHEDLILE 80,
THREADPED PVC CAgGING
PALUXY (UPPER ZONE)

3

CASING
CENTRALIZER e

xoe‘—r |

~ .
. ~

FORMATION
STABILIZER

(FILTER
SAND )

XY (MIDPLE ZONE)
SAND € SAND=TONE]

1 CENTRALIZER

&' (D 0.010 SLOTTED PV
WELL DeESIGN

973" HOLE (ADAFPTABLE PLAMETER)

MONITOR WELL DESIGN
AIR FORCE PLANT NO.4

PALUXY MIDDLE ZONE

U S. ARMY ENGINEER DISTRICT, FT WORTH

CENTRALIZER — ]

654y

PLATE




SN T - -

-y ————r
P-11(middle) e U ANl STEI_ Ent_asoEr
P Pl - - - - A g
l-mfh GALVY NIPPLES,
GALVANIZED "TEE"
HANDLE——C: FEMALE PLUG
4’1 4'x 4" CONCRETE PAD
GATE VALVE WELL SEAL
- HINGE
HASP \EDJ ?/
vy o
2 % Z

., _

10 3/linch 0.0 BLANK STEEL CASING

4 -inch I.0. SCHEDULE BO PVC CASING,
THREADED

AN

" ID  access pipe,
TO TOP OF PUMP

1 -inch GALVANIZED STEEL COLUMN -
PiIPE, THREADED

AN

U] = = ~ Bottm of access Pipe set at top of

SUBMERSIBLE PUMP pump

flil 4 = ~ Screen intake

at 156.4' from surface.

Hole TD = 165.4"
Bottom of pump set at 159°,

F-11(middle) - Diagram 2 of 2
AF Plant #4(GD) - Paluxy Aquifer

- - SV v,
W P N




Mele Me. P-12(u)

Lo
omLLme Los | suD Ft Worth lf 1
,F, Plant #(CD), Paluxy Aquifer ":"“""’""“""’ * _
]
W
Failing 1500
et R B T nen | aa [ |
TAe - u.! P-12(u) pLat- X, -
: 14. TOTAL NUNBER CORE BOXES 0
15, ELEVATION SROUND WATER Py
STARYED TcompLaves |
G venvicar (TJincuingo 086 PROM vERY. 1. DAYE HOLE hs Sept 85 i 26 Sept &5
; - Tmcxness or oversuroEn 17. ELEVATION TOP OF NOLE 64;_@4.
ll &"u oniLLED INTO ROCK e;.: 1. TOTAL CORE RECOVERY FOR SOMNS
> 15. SISNATURE OF INEPECTOR m |
! TOTAL OEPFTN OF HOLE 97 M Mja,.‘
SLEVATION] ORPTH |LEGENDY cuumea OF NATERIALS = CORg ." . r‘““ J
L] e . & - A
0.0 to 0.5 ~ Comuto. -
Note: Lithologic units [-
0.3 0 1.0 - Base ST and their contacts wre t
1 1.0 to 3.3 Rimarily interpreted |—
] ) ) by project geologist [

CIAY - high plasticity, {rol gaoma and electr
stiff, slightly moist, 0gs.
dark brown, slightly sandy

* Drilling

——
T I I

3-3 to 8,7

. AT= 0 to 0.5' - 14" rockbit,
— ' - "
16 5FE| GBAVEL and SAMD interbedded] - SOt et
T both are coarse to fine, uis - roe
P ey ¢
! T4 edium demse, slightly set 52' of 10" metal
moist, dark brown to whit .
e casing after ' attain-
1 0 clayey and cohbles up to
377 6%, calcarsous. od, The casing was then
=TT 4 greuted in from the
T bottos and up to surface
P L 8.7 to 9.“ .
= CLAY nigh plasticit =
b ) -7 - 8 ) 4
' ‘ (o'— =T] “etiff to very stiff, | raken :t.:!‘upl;:lz?ind
1 o slightly moist, yellow deptha;
I brown, lime nodules, oyst at 4' - auger cut-
T= shells, sandy and gravelly], b ings.,
o = : l.- possibly a reworked shale, at 97' - rockbit
* <1 = cuttings in one vial and
’ . — 9.6 to 54.6 drill fluid in another.
]
- LIMESTONE - weather stains, Fy e
L71 white with yellow brown
. Jole bailed after
- soderately hard to hard completion of drilli
- Ng o
{ @, - l—ré (rock classification), Water level taken afte
= noderately to well cemsnt installation of 4" pi
ed, saft(rx class) shale at 87.9'
—S] ¢ seans scattered through- T
=113 out, oyster beds within,
- i Very shaley sone from 15.9
_Ll to 25.5°, Installation
-] 54.6 to 55.2 SHALE _——
1 M} 55.2 to 59.0 SANDSTONE Set 4" pve pipe to TD
T 1 59.0 to 72.8 of 97' with screen fro
FT5| SHALR and SAMD interbedded- o ye S7: (plug in bot-
tom) and blanks to
0 -~ - und is fine grained and surface with 1' stick
4 p friable, shale is an

“p'
¢ | unweathered dark gray
T both are soft(rx class), No pusp installed.
i

Pipe to be set inder
ground at a later date,
Pump rov samﬂltug
= inatalied later.

ALL DEPTHS FROM
GROUND SURFACE

ll lllllll il
]

v 2 L
'.I 5..' m,, 1836 swuvious eormions ane omsoLETS. PROJECT rned_-o. ;
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Hole Me. F-12(u)

Worth

SWD Ft
. IZE AND TYPR OF MV *

qu sHEg T

R g g T TR a—
nroTay wmulm

14 TOTAL NUNBER CORE BOXES
18, ELEVATION SROUND WATER

———, —
|nvunco i cowrLavED

COvenvicar (OJwmcLingo OR6S. PROM VERY. ‘4 GATE noLE ¢

17. ELEVATION TOP OF NOLE

[7- THICKNESS OF OVERSURDEN

. TOTAL CORE RECOVERY FOR SOMNG L
Js. 0RPTH DRILLED WTO ROCK R RSuATUnE OF TP ICToR ‘]
Js. rovas oerTw oF woLe 97" ‘T Mc t
aLavaTioN| oarTw |Lesavol CLASNPICATION OF NATERIALS cons [sox on nemanxs |
arin] serruLase B W R mem i
T 72.8 to 9.0
- Note: Lithology shown
Eam SAND/SANDSTONE - fine graind becween depths 54.6
11 ed, friable, mostly weak and 59.0 feet changed
o S to non cemented, some mod- based on reinterpre-
———- erately cemsnted seams, tation of geophysical
:1': I’{ shale seams scattered, log.
7. . | 1lime stringers within,
- overall has a grey to light
| .- .| &rey color, soft(rx class)
4 . :=
3
- .
—.

L

nipephe ——p—
1

-—
lllllllll'I_L'L.ll'l'l

3

L4

mrmammmnm

®
‘Jlll

lllll llll

””lllllll”lllllllllll'llllll”lllllll””lllll[”lllllllllllllllllllllllllll'lll]]”ll]llllllm
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N

U.S. ARMY

CORPS OF ENGINEERS

- 4.

?s

A5 NG
CENTR KLIZER ~

CASNG
CEK?TRALIEER —

37

YA NN NANAANAW,\ W 2

Well P—i12(upper)

VAULT WITH STEEL COVER

/_{VELI_ HEAD N CONCRETE
v

' PLATEL

T ST TR
o~

55K

e

S4I—+

.

< - < & < <

< P

- 14" DIA. HOLE
OVERBURDEN

E—

- 14" HOLE

NN

AR VAN

_— 10"\ D 45TEEL cASING
GOODLAND/ WALNUT BEDROCK

| 4 INCH \ D SCHEDULE 80,
THREADED PVC cCASING

Topdfsa-een 7 —>

CENTRALIZER—

]

CENTRALIZER — =

FORMATION
STABILIZER
(FILTER 5AND)

PALUXY (UPPER ZONE)

4%, HOLE (ADAPTABLE DIAMETER)

0000 nnnano0nnio0nnonoo0

7

PALUXT (MDD E 2oriE)

4 L‘ e?, L‘oéo é EoE awrrem PVC
'”

. SURFACE CONCRETE |

NEAT CEMENT GROUT (TO SURFALE)
—— A‘_\__.—_

AIR FORCE PLANT

MONITOR WELL DESIGN

PALUXY .UPPER ZONE

NO. 4

U.S. ARMY ENGINEER DISTRICT, FT

(SANU & SANDE7T51E)

WORTH

PLATE




WELL P-12 (D)

|0 Zi~inch 0.D. BLANK STEEL CASING

& -inch I.0. SCHEDULE BO PVC CASING,
THREADED

+-inch L D. ACCESS PIPE,
TQ TOP OF PUMP

P

4 ~inch GALVANIZED STEEL COWUMN
PIPE, THREADED

SUBMERSIBLE PUMP

~ BoHam of ,por‘f" as. 1’
BoHom O‘F“bumvlu Cf7/




e AR S T DA
\

Holo Me. P-12(NM)

L
WD Pt Worth loe? sers
Flant #(GD), Paluxy Aquifer — L AL AL « —
Failing 1500
- “.!, ”n '"a wu%n l-.':..ﬂ g UNDISTUR 88D
i P=12(M) H

14. TOTAL MUMBER CORE BOXES ()
18 ELEVATION GROUND WATER vy
T T
STARTED OMPLEYED

6. DATE WOLE 13 Sept 8$ 16 Sept 85
17. ELEVATION TOP OF wOLE (o “F+ 3, 5'4-

g venricas QOecuinge ________ 0S¢ FRém vEAY.

. TIICKNESS OF OVERSURDEM 9.4 prpr— o
E ORPTH ORILLES WITO Rack 1%'1 1. SIGNATURE OF IH’!—C"T' -
TOTAL DEPTN OF HOLS 155,5 1% M‘\/b\
nLgvarion] oerTe [Lesenol CLASKHFICATION Of  TERIALS AN | BTt Drating e e e, L,.,
) . « . Gy | W -n..uw
- g:g : f:g g::t;;:;m“ Notes Lithologic inter- [~
_ Jretation and their cont—
- 1.0 to 3.5 tacts were deterninsd [T
3 by the project geolo~ [
— CLAY - high plasticity, giat primarily from wll
- “stiff, alightly moist, : gamms and electric log
~d €44 dark gray to dark brown,
- I))DIF sandy and gravelly, calcardous. ® Drilling
q+1f 0 te 0,5 - 14" rockbit,
- ¢ I 3.5 to 8,7 0.5 to 10.5' - 14" auger
XY 10,5 to 155.%' - rock~-
C1e {17 SAND and GRAVEL interbedded |- bit, .
20— Both are coarse to fine set 103’ of 10" metal
- grained, medium dense, pipe of which one foot
-1 sligntly moiat, dark brown pas stick up,
T¢] clayey, cobbles, calcareous, csng was then grout-
. . ed up from the bottom
~ /L to the surface,
=7 8.7 to 9.5
=
T =7] CIAY - high plasticity, Installations
HS stiff to very stiff, slighg-
=1l- 1y moist, yellow brown, Set 4" pve pipe to TD
= [ 7] 1lime nodules and concent- with intake screen froa
- rations, sandy and gravelly, 150 to 130*. This pipe
4 q possibly a reworked shale, was then graveled up to
21 77'. The bottom of pump
1/0 - = was then set at 149,5°
~1~]19.5 to 54.4 and 1" riser pipe to
I surface with 1' stickup
=L LIMESTONE - weather stains
4. [z ] Tthroughout, white and yel- All pump and pipe syste
31 211 1ow brown stains, moderately to be set under ground
L] herd to very rard(rock clags- at a later date.
T4 iffcation), moderstely to Diagram to be completed
well cemented, oyster when above system com-
2l shells throughout with leted.
- &~ dense oyster beds within,
- shale seams scattered -
—. throughout as are lignite Hole bailed after com=
- seams, a very shalay sone tion of drilling
pu is encountered from 10.9 31' .
- ' ater check on 17 Sept
“' — to 1508 s the shale is 1985 at 87.9°,
T+ | soft(rock classification),
- 54.4 to 55.0 SHALE e
=] 55.0 to 58.8 SANDSTONE Vial samples
—— 58.8 to 72.6 taken at: one from augs
== er cuttings
| Tant e roe it ama. | one fron drill fluid
==={ friabls, shale is essentiahly rockbit cuttings at
e unweathered dark grey, 155,5°
——— both are soft(rx class :
T v Stort(re clase) AL DEPYHS =20M:
. :7:| 1ime stringers within. 6ROUND SURFAcE
l | S0 1-: -
..,a:e,." 1836 reevious eoimons ang cesoLxTe. PRGsECT ]"°"' wo.

(TRANSLUCEN T
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g

Ft dorth lov 2 swmevs

. MIK AND TYPE OF NV .

15 TOT OF OVER- ln"\-.co 1 UNDISTUARED
.ﬁ&l X8 TAKEN i

P‘IZ(H) 14. TOTAL NUMBER CORE BOXES

15 ELEVATION SRAOUND FATER
e ——————
'IYMYI. j comPLETROD

OIRECTION OF NOLE
[Jvanvicas [(JwmcLingo _____________ Gge. FROW VERY, :

8. DATE NOLE

17. ELEVATION TOP OF NOLE

pr o 6. YOTAL CORE RECOVERY FOR SORING
s osPTH omiLLED 7o MocK 5. HONATURE OF INSPECTOR
TOTAL OEPTH OF HOLE 155.5°" %& MC(/L)\
CLASSIFICATION OF MATERIALS 3 CORE |doXx o reuwaRks  /
M:ﬂu nt:m LESEND| mo-;ﬁld lt.%gv- ug?: (Drling thme, ‘-.zﬁ'l::“ ok of
<
72.6 to 155.5 Note: Lithology shown
between depths 54.4
R %‘—@M ;oh‘m.::' and 65.8 feet changed
.. mthz:.rgu“dh'ublo non based on reinterpre-
cemented t; weakly ::e-nt- tation of geophysical
""{ ed from top of unit to log.

- 115,5', then cementation
. tends to increase in nard-
. ness and frequency of ap-
B pearance, light grey,
- some white, lime stringe
. scattered, shale seams a
. sones scattered througho
le, 100.5 to 102°, 114,2
to 115,5%, 145.,4 to 149,
and 153.1 to 154.3',
this unit overall varies
from. soft to moderately

e

1?‘1“nhu||_u‘u_|ul_dnnf'nnluuhnnluuh_n_g

. hard(rock classification).
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Well P=12 (Mmiddle)

U.S. ARMY

LS A a N Al
"
.
/]
CASING 4
CENYRALIZER
A
4
¥
4%
M/ .
2N
N
// .
CASING . /z
CENTRALIZER /._,

| )oz.‘—g-

lBO'—h

CENTRALIZER

Baottorn a‘F m
sct of 1408

CENTRALIZER — ]

S

N o]

IRannunonno!

WELL HEAD IN CONCRETE
VALLT WITH STEEL COVER

& D & .

5

FF_{‘L ,; A -~
X OVER BLKRDZ

N CURFLCE CONCRETE
N

N (L

W<
g/\;j—— 14" DIA, HOLE

L

\

P L

X

]

)FORMAT(ON
t STABILIZER
(ELL_TER

»

L — &Y o G.cio
WELL DeESsiGN

"I GOODLAND/LIALNUY BEOROCK
| _——NEKT CEMENT GROUT (To suURFACE)
A ——10"10 STEEL cAsING

f//-——4 INCH |D, SCHEPULE €O

2d THREADED PVe CASING
; PALUXY (UPPER_ZONE)

9% " HOLE (ADAFTABLE DIAHMETER)

LE ZONE
SAND=TONE]

M
SAND

SLOTTED £vC

MONITOR WELL DESIGN
AIR FORCE PLANT NO.4

PALUXY MIDDLE ZONE

!
1590

HeleT.p.155.5"' )

US. ARMY ENGINEER DISTRICT, FT WORTH

PLATE




WELL P-12(Wm

| Zh~ioch 0.B. BLANK STEEL CASING

—& -inch I.0. SCHEQULE 80 PVC CASING,
THREADED

o-inch L D. ACCESS PIPE,
10 TOP OF PUMP

{ -inch GALVANIZED STEEL COLUMN

PIPE, THREACED

SUBMERSIBLE PUMP

Bothoen of pump \49.5’
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Hele No. P-13(u)
ToIvition I (w I €
DRILLING LOG 1 WD Ft dorth or 3 suers
m 0. $1I€ AND TYPR OF BIY »
Alr Force Plant #u 3 r3
L or Station)
Paluxy Aquifer L NAWGF ACTUREN§ LGN BRILL
3 ORILLING AGENCY Failing 1500
USCE T
& HOLE WO. (As shown an drawing file] * 3‘&&'&&%“'#-:-: ;,.mcso “w"%"“
anf 8o mumbesd P-13(u)
@ 14. TOTAL NUMBER CORE BOXES 0
Brever 18, ELEVATION GROUND WATER
6. DIRECTION OF HOLE |sYamvYROD !CO'L[?ID
Evenvicar [Jincuingo ________ OKS. FROM VERT. '6. DATE Nowx { 7 Jan 86 230 Jan 86
17. ELEVATION TOPOF HOLE (0 38,/ 8
. v or ov 14,4
19. TOYAL CORE RECOVERY FOR BORING *
OEPTH ORILLED INTO ROCK 76.1 9. SSGNATUNE OF INSPECTOR ﬂ .
. TOTAL DEPTH OF HOLE 90, 8 P
SLavATION| DEPTH |LEGEND| LA I O Oty TERIALS b gv.- ;Ao:lgﬂ (Dritiing c-:::—j:‘v::n. doprh ot
L] b 3 d . ¢ 9
- 0,0 to 6.9 1* Drilly —
— p—
- CIAY - fil1, medium plasti- 0.0 to 14,5' - 10" g
- city, moderately stiff, auger, -
- slizhtly moist, black to 14.5 to 6R.0°' - 12" pilog—
-] brown, scattered gravels. bit & 14" rockbit. il
3 68 to 90.5' - 10" rock- =
3 bit. =
= 6.9 to 8.9 —
3 CIAY - medium plasticity, 2. Bedrock liEhologies —
- moderately stiff, slight- iidentified from drill |-
—] 1y moist, black/brown, cuttings, rate of bit [T
3 scattered gravels. penstration, and from =
- sleatrie log. —
o'~ -
— e
j 8.9 to 14.4 3. Casing: =
————{ GRAVEL - slightly cobbly, éoﬂttnthaun&t“t E‘
== “clayey, slightly moist, cement cir-
1= culated to the ground -
_— | surface, f_—
{ 14,4 to 26.0 4" pve, 0.010 slot -
- ‘ ;croen set 90.1" to |
0.1° —
3 SHALE - calcareous. RN —
- — © 4" pve schedule 80 csg |~
set from 70.1 to surfacel_
] 26,0 to 28,3
) LIMESTONE - shaly. o Pumps
20 - _— 2 7/8" dia, 20 stage,
mm—— single phase, model
- 28,3 to 55.3 2x4% POSO, Szpm(max)
-] pump, made by Standard
LIMESTONE - few shale Puap Co,, Bartlesville,
——1 “seams ex except from 42.0 to Ok, ?unp suction at
47.%* where shaly, 88.1° below ground
— surface,
—hl—l—t
] |
30‘.:T_I_
= [
— |
31
AT ]
3 JTL
31
=N
—T ]
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Hele Me. P-13(u)

v ~-T —_—————

[Svision W v 2
SWD Ft Worth lu 3 suexrs
. NZE AND TYPE OF BIT
Air Force Plant #4, Paluxv Aquifer ’ -
or Station)
G T WL
18 TOTAL “?Ao' OvEn- OISTUR S RO ' UNOIETURBED
.'-.uo. (A.n-—-muuolg P-l')(u) SUROEN SAMPLES T‘Kllll :
T - 14 TOTAL NUMBER CORE ROXES
5. CLEVATION GROUND WATER
‘.TA.T'D | comPLETYRD
16. DATE wOLE !
Cvarrican (Tcuingo _____________ OES. #ROM VEAT.
17. ELEVATION TOP OF HOLE
 THICENESS OF OvensuRoeN 19. TOTAL CORE RECOVERY FOR BOMING z
OEPTH ORILLED XTO RoCK . IGNATURE OF INSPECT P
fs. ToTAL DEPTH OF HOLE 90, 5° . ( M .
ORE (80X OR REMARKS
sLavarion| oerru [Lesewo| A iy . T ERIALS ov- u-"!.t (Oritling time, et loas, dept ot
[ » « 4 [] 9
= il I L1 55.3 to 6.0 =
— —_— -
T 7| she - -
= ~
_:j I 56.0 to 63,7 [~
3 | -
3] | SANDSTONE - silty, =
- —
3 63.7 to 72.0 -
J} — I —
1] | sHE. =
- f —
9—'|L7z.ozo76.o —
| || SANISTOMNE - very silty de- ol
= creasing with depth to -
- slichtly silty. -
= !T J_ y ty ~
) i []76.0 to 90.5 -
= " ;| SAMDSTORE - contains a =
{ 3 nusber of shale streaks —
= and thin seams, -
I c - T.D. 90,5°* - —
60— ... —
= p—
i = -
3 =
t : ]
3 -
o’ el
f -
! —_— —
3!l -
i ) '[ . —
Fi7 —
= iy " '_ —
e IR il
= =
- e
3. -
e . P
— + -
e L -
e —
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Helo Ne. P-13(u)
¢ 5
Ft Worth or 3 smexTe
. 12K AND TYPE OF MT
. -
L WARG! GNATION TCC
15, TOTAL NO. OF OVER- oisTURSED | UMOISTURSED
SURDEN SAMPLES TAKEN l :
18 TOTAL cont soxes
15. ELEVATION GROUND WATER
DAY | ST AATED i COMPLETRD
Overviear Omcimeo ___________ oze. rrou venT. 1. € € | i
. A A { # HOLE
[7. THICKNESS OF OVERBUROEN 17. ELEVATION TOP OF WOL
OEPTH DRILLED W TO NOCK 10. TOTAL CORE RECOVERY FOR SORING .
9. HIONATURE OF INSPECT 7l -
TOTAL DEPTH OF HOLE ﬂ’sv z I y
CLASIPICAY sjcont |sox on REMARKS
Levarion| oerT |LEGENO| Doarany | TERIALS COV- (SAMPLE | (Drifling thme, moser love. doptn of
ERY C-N weathoring, ote., If signiticans
L] L] [ d - ) .
— ‘ -
<. —
= -
‘ 3 | L
- —-— :
h) g - ~
- . ndl
- — . e
-— -
] ol
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CORPS OF ENGINEERS U.S. ARMY
G"Riiig”““ Lo CONCRETE PAD
VE GROUND pETAILS
LEVEL .J_ ¢%°8€ FURNISHED
3 \.,A‘\’ER
s A 7 — d 3 g )
f‘ﬂ/ , % T \ 5ugFAc,E CONCRETE
éézmrékuzex ¢ (le—' 14" oua. vore
< ~HA OVERBURDEN
§ ue»a' CEMENT GROUT [TO SURFALE)
f—— N Se———
Ad 1 ———3r\+" HOLE
/ b —10"1D STEEL cASING
b -1 doconmin/uaur pEOROCK
A — < 1NcH 1D _scheDULE 8o,
Al I THREADED PVC cAsSING
CA : 3
atiavzee—A |
18 .
10"csq 9e 685" S = |
Top of screen70. = FORMATION
= STABILIZER
CENTRALIZER (= (FILTER Sanol
=
= PALUXY (UPPER —ONE)
Elr—a%5" HoLE (ADAPTABLE DIAMETER)
= .
B 4" D 0.010 SLOTTED PVC
= WELL scREEN
ceumxuzze——-—-d =]
= MONITOR WELL DESIGN
aof—r L AIR FORCE PLANT NO. 4

|

PALUXY .UPPER ZONE

PALL 1 (M I DOLE Z0oNE) U.S. ARMY ENGINEER DISTRICT, FT. WORTH
M ManitorWell P-123 (u)

PLATE




P

T B —

_— 3 33 STEEL ENCLOSURE

HANOLE — ]

HASP \cﬂ—

| =ineh GALY. NIPPLES,

GATE VALVE

b2z

r

7

.y
e
c

GALVANIZED “TEE"

FEMALE PLUG
4’z 4’z 4" CONCRETE PAD

WELL SEAL
' WINGE

o

\

]O Zhi~inch .. BLANK STEEL CASING

< -inch I.0. SCHEDULE BO PVC CASING,

THREAQED

" o-tna LD. ACCESS PIPE,
TO TOP OF PUMP

AU

4 -inch GALVANIZED STEEL COLUMN

_aOTOTOO,Orrrs

PIPE, THREADED

SUBMERSIBLE PUMP

- Pump suction @ g8l

Paluxy Moanitor Well P-13 (1)

————




HoleMe. P "2 _ ¥
L0 L A 2unmum—
BViEioN '
ORILLING LOG WD Fort dorth or_: swaxrs
. SI2E AND TVRg OF M7 14" Reamer 5" Cgo-
Air Porce Piant Nunper <& - -
[® or Starten)
Pajuxy aquifer Follution Investizitio i [
3 ORILLIN ENCY — Railing 1500
sSTUnego | STURSED
4 HOL.| . {Aa ahown en drawing titte ! by % 4 g"“ixln !..““6..0 e Oml
ond fife sumbes) H Fi1i - M -
AT 57 SR 14. TOTAL MUNBER CORE BOXES Y
Brewer 15. ELEVATION GROUND WATER  See comment 1
6. CIRECTION OF WOLE 6. DATE MOLE !lYnTIO !G"Ll'lb R
Xvenrican (CJincuingo DEe. FROM VERT. H : : s
— 17. ELEVATION TOP OP MOLE (37,83
1 7. THICKNESS OF OVERSUROEN 1440 o, TOTAL CONR RECOVERY FOR BOMINS e .
1 E OEPTH DRILLED INTO ROCK 9. SIGNATURE OF INSPRCTOR % . ‘A’
TOTAL DEPTH OF WOLE A[én%ts cflt
CORY OR AKS
sLgvaTion| DePTH [LeaEwo| LA AT ION Ofs A TERIALS 31&9’* ”:?u Bl o :-;l:o‘:' e ot
L] » € 4 L] ']
3 -
] 0,0 to 5.5' e Water Level E-
- CLAY TTLL olack-brown; No water level was -
pm Lol JlLbt - ' tak i th -
e -~ medium plasticity; medium noﬁ:i:;lg; :;e czsinr. —
] 3tiff; slightly moist; -
= scattered gravel. -
IE [ ot =
3 SIAL:  olack-brown; b.  Drilling Methods |
4» - medium plasticity; ceaiug 940 = 17,5 = 14" il
- ST.II; s.ignt.y mo1st; auger. -
= scattered gravel, 1445 = 56,0 = reamer -
10— 85" to 14,0° (11" rockbit with a 14"}—
3 GRAVEL: some cobbles; ;g.o -e;.;:o - 10" :
{ e clayey; slightly moist. rockbit. —_
= 14,0' to 26,0' 77.0 -« 100,0 = 6" -
i = ot core barrel, —
SEALE: Reamed the hole to 100°[—
calcareous. Iaentified with the reamer, -
by cuttings, rate of bit 100,0 = 110,0 - reamefs
penetration, and electri Electric logged the holpe—
1 log only. Placed 103' of steel [
' ' casing. —
3-6-'9- to 28,0 Grouted the casineg in |jp—
LIMESTONE: »lace. -y
Shal Identified b Drilled the srout cutr [=
20 a Yo ¥ of the casing. —
[ ttines! rate of bit ) From 14.0' to 77.0' - [=
fenet:latwn. and electrig the lithic descriotions|
og on.y. ire generally basea
28,0' to 35.5°' upon electric log in-
LIMESTONE: teraretations,
occassional shale seams.
Identified by cuttings,
— rate of bit »enetration,
=T and electric log only.
IE
-
20 I=1 T
=
T=F
.
)
T T
T
=
|
1=-T=
||
) 1
1
[=1=
Bl-G‘:?'IM 1836 sravious Eoimious ane o ey PROJECT Inou "o.

(TRANSLUCEN T Air Force Flant No, 4
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HoleNg. ° % = ¥

Fort Worth |oa 3 smeurs

DRILLING LOG I v SWD
3

Air Force “lant Number 4
1

or Station)
Paluxy A:uifer Follution Investicartion

19. NIk ANO TYeg oF sy 14" Reamer 5" Core Ba-re

T [y
- ORILLING aseRey u3c Failing 1500
TA SCRC 15. TOTAL NO. OF OVER- OISTUR B EO H uuou:\mnlo
NO. (Ae ahoun on drawing tele] SURDEN SAMPLES TAKEN ; : 2

ond e mumbad - iP13 =M J :

5. RAME OF ORILL! 14. TOTAL NUMBER CORE BOXES 4
Brewer 1S. ELEVATION GROUKD WATRR Soe comment 1
DIRECTION OF HOLE

X vearican [Jincuingo ORe. PROM YERT.

TSTARTED [COMPLETEO
1. CATE NOLE § N

h. v or ov 14,0

17. ELEVATION TOP OF HOLE

| 16 Deg, 35 13 Jan. 86 (1]

OEPTN ORILLED INTO ROCK

e e e
M. SIGNATURE OF INSPECTOR

5. TOTAL CORE RECOVERY POR BORING 55 o *

e

- . oM

TOTAL DEPYN OF NOLE

-

rate of bit »enetration,
and electric log only.

= 56.0' to 64,0'
50 i SANDSTONE:

Identified by cuttings,
T-T1. Trate of bit penetration,
and electric log only.

=] £420' to 72,0'

Identified by cuttings,
rate of bit penetration,

- and electric log only.
—t feesgy”
.5k 12:00 to 110,0°
.74 sampSToNE:
3 72:0' to 77,0's Identif
60 —] by cuttings, rate of bit
j penetration; and electrig
T log only.
] From 75.5 = 78,0 =
—f o

cemented zone.

From 77.0 = 100.C - 6"
core.

170 to 26,0': gray;
fine grained; calcareousg
loosely cemented.

Dark gray clay seams -
82.8~-82.9, 84.,8-85,0,
85.9-86.0, 86.4-86.5.
70 Gray clay pocket at 37.2
8544=85.,6 - a few lig-
nitic laminations.

RN 88,0-88,3 - interbedd
.. sand and clay,

.':1 88,5=89.3 - dark gray
. clay seam,

at 89,7 -~ hard clay se
with oyrite.

at 91.0 = gray clay

% CORE |bDOX OR NEwARKS
BLEVATION] DEPTH (L c“""‘(‘wﬂ“ Dt T IS RI.ED'V- “I‘O}' mm’“ '*-:.“7: l““”‘ >
. b « [] L] ! l'
=y
T=1=
.
T
Lo fo
T
= =
T ' to 56,0
1 252 2620
II= SBALE:
L
II— Identified by cuttings,

ed

: 93.2-93.4 =~ interbedded
- clay and sand.

lllll.LLllI_.lll._LllLll

vocket. Zz; f
91.4=91.5 - dark gray
clay seanm, | e 2.3

~ o

””I”IIIHIT[llll[lrrr[””[””]ﬂ”l”ll]lllllllll]llTT]llTlllllqlllllrﬂllllllllllllllll]llll

: )
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HeloMe. Z 13 - M

Fort Worth or 3 uc&n
19. MZE AND TYPE OF MT 14" Rea:ner[b" Core 3arveol
. N -
1 o [y ‘
! Failir_lg 1500
H CISTURBED
€ HOLE HO. (Ae shown an rowing titfe] " oRoEN T axun |°'"°5.“ w 0
= i P13-M e TOTAL CORE BOXES 4
& WAME OF L
| Brewer 5. ELEVATION GROUND WAYER See corment |
TIRECTION OF WOLE TSTARTED TcomrLeTEs
X venricar (Jincuinso OEG. PROM VERT. ‘e 0ATE uoLE { 16 Dec, 85 3 Jan, BA
IO 17. ELEVATION TOP OF HOLK
- :::xuu 97 SveRsurcn d 8. TOTAL CORE RECOVERY FOR SORING 65,0
W DRILLED INTO ROCK [#9. SIGNATURE OF INSAECTOR
. TOTAL DEPTH OF WOL& '{l'u‘/h/ 77 1(/ c/
CLASHIPICATION OF MATERIALS 3 CONE |sox on /mEmanxs
ELEVATION| DEFTH [ucuon (Decariptian - RECOV- “?' (Dritiing rime ""'-'u';"’a'::-m'—'“
[ » 3 [
e TarT| & -
30 0 -
3 - X —
- 94,2=94.5 - a few L-L2 -
R coarse sand layers dip- / -
b IS ping at 20°. il
= = 94.6-94.8 - interbedded[fun -
pou AR clay and sand. 7 “'%L‘ -
— d‘_ 95¢2-95.3 - a few lig- —
L = R nitic laminae, L-00 ; =
H.00| 26.0' t0 110,0':  sort- —
i ] R moderately hard; coarse .‘ﬁuﬂﬂr 2 —
3. .- grained. h £7.2 —
o == s =
s JENLLE Below 100,0' the sand was{l-02| © =y
{ q~== identified by cuttings, X -
—_ e rate of bit penetration, . —
b R and electric log only. uns” 3 -
= PN Cemented below 109,0'. ~
—_“ °, L'l'?- 9!{_7 :'
1 =ERES ] =
1 i beg | 0 il
p Runi| % =
3. -
’ — -3/ 4 —
, 100, — —
= D E—
— -
110‘: :-'__
e
-
=
I
-
uﬁm“ 1836 sravious tormions ang ossoLaTe. FhosEcT et
(TRANSLUCENT) Air Porce Plant No. 4 P12 - M
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Hole Mo. P-13(m) axt,

¢t Worth

1
or 2 weeve

9. NZE AND TYPR OF BNY ¥

Failing 1500 i

and e mumbey

NO. (Ao chown an drewing title]

i Pl 3(mpxstension

EFCTT R S e

TunoisTunseo

14. TOTAL NUMBER CORE BOXES o]

15 ELEVATION SROUND FATER To be dete:

@ venvicar. [CJwcLinss

ORS. FROM YERTY.

6. DATE wOLE

STARTED | comPLETED
lZ‘. culy 86 : 25 July 86

|- Tecxuess or oversuroen

17. ELEVATION TOP OF MOLE

<37.83

.
14 18. TOTAL CORE RECOVERY FOR BORtNG %

|- o£PTH omiLLED wTO RoCK

153.8

|s. Tovas oerrn or woLe

162,2°

[1. SIGUATURE OF WEPECT.

MV

SLEVATION] DEPTH |LEGEND

CLASSIPICATION OF NATERIALS
(Deseription)

2 CORE

e

SOR OR ARTMARKS
SAMPLE (Dvats, thne, wnter lose. depth of
.‘0- --"-'-a-.u..uw
5 ]

T+

d'
3

I
n

.rllllllllllLlJlllllllellrIJllllHlllllllljllllll
P — " .
'

[
)

s
Illllllllll!i_l!llllJIlllllll.ll.l!ll_ll_lll.ll.ll‘ll

b

RTIRN

L1150

4
110.0 to 167.7

SANDSTONE - Paluxy Fm, -
most

srate cementation, fine

zrained, light grey, thin

liznite seams scattered
throuwehout, silty and

shaley with nuserous thin

seams throughout.

167,7 to 167,8

SHALE - areenish grey to
white,

weak to non cemented,
some scattered weak to mod

* Drilling

P-13(a) previcusly
drilled 16 dec 85 to

3 Jan 86 to 110°'(drill
log available).

Hole mas grout - up to
08,2 within setal casing,
Plug from 32.27to S278°,
88,2 to 2.3 -9 7/8"
rockbit - refusal on a
metal plug inastalled

with grout.

R,3 t9 R.c' - 6" dia-

mord core,

92,9 to 167.8° - 9 7/8"
rockbit,

Hole wvas gzamme lozged
(mtural) and well mon~
itoring casing install-
ed after drilling.

Well Inatallation

™ = 167,8°

Bottom of pump = 163.0°'
Pump intake = 160.5'

" pve pipe. ~ connects
pump to surface and
f1lter material placed
around screen.

llIllll]]lll'lllllllllllllllimlllllllllllllll

A 5° sump placed below
pumap and 20 of ,010
screen placed immed-
lately above pump.

Samples

Two saaples taken at
167,8°, One vial of
drill fluid and one via
of cuttings with distil
led vater added to fill
void within vial.

Note: Robert MCVey pre-
sent only during drill
ing portion, e, 84.2
to 167.8"'.

Gerald Schoonover pre-
sent for inspection
during well installas‘
tion.and logging.

ENG FORM 1334 snevious zoimons ane ossovere.
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Helo M. P-12(m)ext.

&
Ft Worth I o,mzl segrs

8. UIE AND TYPR OF BIT

ant e

NO. (Ae ahown en drowing ticfo|

-
71 L.
13, TOT . OF | ssTunseo | UNDIGTUR G ED
- OROEN Sasn T3 Tanam | H
i P-13(m)exstensio ! ;
- 14 TOTAL NUMBER CORE BOXES
15 ELEVATION GROUND WATRR

OIRECTION OF WOLR

Clvemvicae (Jincuinzo

D88, FROM VERT.

———————

TsVARTED TCOMPLETRD
16 DATR MOLE i :
H

17. SLEVATION TOM OF HOLE

?. v or ov

ORPTH ORILLED INTO ROCK

15. TOTAL CORE RECOVERY FOR SORING 2

[18. siawaTune oF nmccvw M L\&ﬂ

Jo. roraL oarTh oF oL 167.8°
% COnE |@ox om REMARK
®LgvaTion] ogeTw [Leceno) CLASHFICATION OF MATERIALS RECOV- [SAMPLE|  Dratting rome, war dopen of
A (Dessripeion) oy wo. aving, ste. |l siguiicany
[] » € 4 o ] K
Py . .

2
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MONITOR WELL P-13(M) US. ARMY
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L
1
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CASING
CENTRALIZER —

AN \3&

2

CASING
CENTRALIZER /

103
/10

XSS SIS

] 424

CENTRALIZER

CENTRALIZER ———/J\

1£2.8

————

ABOVE GROUND DETAILE TOo BE
FURNISHED LATER
A A a [-Y A‘*A
' \suzFAce CONCRETE
4 OVER BURDEN
/ B - S 8
IZV 14" DA, HOLE
| GOODLAND/LIALNUY BEOROCK
//-——\JE'AT CEMENT GROUT (To SURFACE]
4 —10" L0 STEEL casING

FOKMATION
STABILIZER
(SILT‘ER
AND) XY (MIDDLE ZONE) |
SAND & SAND=TONE]
d——4&" (D 0.0l0 SLOTTED fvC

_——14 INCH LD, SCHEPLULE 8o,
- THREADED PVC CASING

PALUXY (UPPER ZONE)

WELL ScReEEN
9%s" HOLE

MONITOR WELL DESIGN
AIR FORCE PLANT NO.4

PALUXY MIDOLE ZONE

U.S. ARMY ENGINEER DISTRICT, FT. WORTH

TD. 167.4

A PLATE
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DRILLING LOG

Tovieon
e

Mole Mo, BA«C - 83

Fort Worth

or | suzgTs

Paluxy Aquifer Pollution Investigation
m&m--:mu

0. SIZE AND TYPE OF BIT qu1 PR
T OAYUH FOR ICIU!"B‘ “’“ia--ﬁ

|_G.D, (Air Force Plant #4) T Ui GWATT [uw
3 ORILLING AGENCY ailing 1500
CE-C 15. TOTAL NO. OF OVER- ToisTuneso TUNCISTURSED
& WOLE NO. (As chomm on draming citio] - SURDEN &F TAKEN | 1 Y
o rmanbes) H l
T HANE OF DRICCER 8A4C-83 1a. TOTAL cone soxEs 1
Brewer 15. ELEVATION GROUND WATER ki
6. DIRECTION OF MOLE jstanvTen | comrLrTED
DATE WOLE i :
fgvenTicaL CJincuineo oxe. rmom vanr. {'© [ 9 Jul 85 i 11 Jul 85
17. ELEVATION TOP OF NOLE e -k 14
: THCRNESS OF OvERSuRDeN 32.0 15. TOTAL CORE RECOVERY FOR BORING 39% L3
0. DEPTH DRILLED INTO ROCK 7.0 19. SIGNATURE OF {NSBECTOR %' "
. TOTAL DEPTH OF HOLE 39.0 7o) JM a5
cong (soxom| / REMARKS
ELEVAT CLASBIFICATION OF MATERIALS necow |aued
LEVATION| DEPYH |LEGEND (Descriptian A (Drilling time, -:'.7:‘:;'- dopth of

10

20

30

INENAEUEN! llll{JlllllllJlLlJIllJlllllllllllLIllllliljllljllllllljlllllllllllJllllJlllllll .

.6' to 1.1'

0:6

BASE MATERIAL

1.1" ¢o 19.5'

CLAY:

1.1' to 7.0' - medium
pEascicity, tan-browm,
medium stiff, moist,
calcareous with scattere
lime nodules.

7.0" to 19.5' - low to
medium plasticity,brown,
medium stiff, moist,
calcareous, slightly
silty.

19.5' to 32.0'

GRAVEL, dense, well
graded (fine to medium),
tan, moist, sandy,clayey
Borders on a gravelly
clay.

32.0 to 39.0'

LIMESTONE (Walnut fm)

32.0 to_38.1 -moderately
hard,dark gray, fossili-~
ferous,dark gray,calcare
ous clay matrix,

38.1 to 38.4-moderately
hard,gray,fossiliferous,
clayey.

38.4' to_38.6'-clay seam
soft,tan~gray,sandy,
fossiliferous.

38.6 to 39.0-moderately
hard, gray, fossiliferou
clayey.

i

sk

1. Drilled to 32' on
9 Jul. Water level
was 26.6' at 0800
10 Jul. After compley
of hole, bailed to
38.1. 24 hr check-
level was 28.¢'

2. JARS: :

A. 1.1 to 4.0

B. 4.0 to 7.0

Cc. 7.0 to 10.0
p. 10.0 to 13.0
E. 13.0 to 16.0
F. 16.0 to 19.5
G. 19.5 to 23.0
H. 23.0 to 26.0
I. 26.0 to 29.0
J. 29.0 to 31.0
X. 31.0 to 32.0

3. Drilling methods:
0.0 to 32.0 auger
32.0 to 32.5 -rockbi
32.5 to 39.0 - 4" co

4, After bailing, hole
was backfilled to
21.3' with neat ceme\J.
grout.

5. Water samples:

IHIIIHTI[ITH]T”'UTH—IWTTPWIIHHIHH

H—F

lerlTlrr”lIIIITI[IHIIHHIIIIT"[TIHIHIT'ITFUU

v |~
X N
= ead
I‘f., T D 39.0 4 /
1~ |- Lost
vi— 4
[ L - -
=1 v
I g o e Lot Rox
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A aac o

SO el

p—

Holo NeB AAC -
Toivisicn 11 54
DRILLING LOG SWD Fort Worth Io- 2 sueeTs
10. MZT AND TYPE OF 8iY 11U ANger/o" Auger
Paluxy Aquifer Pollution Investigation [T BXAYUw mﬂmm—_—J.
’-‘r‘ T N, of
%00 T(G. D.) - 8} T RANUFACYORENT DERGWATIOR oF o1
Fa
S— Uscgm 13 TOTAL MO, OF VAN {u-;\;no uunl(l;u..lo
4 s shown an drewing citie! SAMSL H :
: 8MC - 84 16, TOTAL NUMGBER CORE BOXES
Rrewer 15, ELEVATION GROUND SATER o o
".YA."ID | cOMPLETRD

X venricar (JiwcLingo

OgS. FROM YERT.

6 DATE HOLE

112 Jlygs [ 14 July 85 |

17. ELEVATION YOP OF NOLE L7, £ S

{ ]
Ul or oy 61 '5, 18. TOTAL CORE NECOVERY FOR BORING 1
OL#TH DRILLED INTO ROCK 00.5 . NORATURE "M""W =T m—
. TOTAL OEPTH OF HOLE 62.0' A et b L ifriiee o

CORE {BPOX OR REMARKS

IlLLllllLlll[JllLLllJ_Lf

L' to 30,0
CIAYs

23,9" to 26,0': low

calcarecuss; silty,

plasticity; reddish
brown; medium stiff

silty.

plasticity; tan; medium m
stiff ~ stiff; moists

2640"% to 29,0': ‘medium

stiff} woisty calcarecus; 0

9 bags of neat grout
L was poured into the
hole and allowed to sed
for 20 hrs,
Top of grout is at
27.2%
Hole was backfilled
with cuttings and left-
over cuttings wvere plad
& ed in cloth sample

The top 0.6' of the
bole was capped off
- with premixed concrete.

#LEVATION| OEPTH |LEGEND] AP I T On Sl AT ERIALS 3:6..3\'. u;}l ling thm, waier lues. dewth of
- & 3 4 L ']
- 0,0' to 046! 1. ¥ater Level E
7 24 hr, check - water |-
— Asphalt .

g level had dropped overf ™
- 6' to 1,4' A night from ground level~
3 2a87 10 lod to 27.0', caved to 57.¢%,

'—3 Gravel Bage The hole made to much [~
= water to bail dry. E

3 1014 0 34.8"
1015 1 33,2 T
1] t 1 L]

flad’ to 1ad 1016 2 32.7° -

CLAL: 1017 3 32,1 —

134’ to 7,0't medium to - 1018 4 31,8 -

high plagticity; blacks 2. Jar Seaples -

H - . -

10 stiff; moist; calcareous G A._L_1 v T wll
B 4.0 - 7.0 -

c. 1.0 - 9-0 e

729" to 11,0's high -
plasticity; tan - brown; £ Do 9.0 - 11,0 —

very stiff-= hard; moist; Be 1140 = 14,0 t

calcarequs, with a few Fo 1440 = 17,0 -

lime nodules from 9,0'; Ge 1740 = 1T.4 -

sandy, H 17.4 = 20,0 -

. F Io 20.0 - 23.0 —

I, 23,0 = 26,0 —

11,0 to 14,0': medinm — K 26,0 = 29,0 =

plasticity; reddish browey L, 29,0 - 32,0 -

- very stiff; moist; cal- M. 32,0 = 35.0 -
- carecus; very sandy. o N, 35.0 - 38,0 -
- 0, 38,0 = 43,0 -
20— , P, 43,0 = 46,0 —
3 14,0' to 17,4's low Q 46,0 - 48.0 —

1 plasticity; tan; stiffy L -
: moisty calcarsous; silty, 3. Drill Methods E_
3 0. 3% i3 F0T =7 -

= 17,4° to 23,0" -t —
] T Set 8% steel casing to [~
- GRAVEL: dense; tan; moistj 41,0, -

calcarecus; well graded 41.0' t0 48,0' - 6* |

—i (fine to medium gravel size), ager, , —
- scme coarse gravel sizes K 48,0' to 58,0' - 4" E

— cobble sizes froam 21,0'p ;:r;'b:rr;;.o' 7 1/89
3 1 sandy, 3 -} . - —
3 STATeY, sandy rock bit, -
- ull

=
—
-
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Hele Ne. BAAC -~ 84
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DRILLING LOG | SWD

TNSVALLA
Fort Worth

THEET
or 2 suexms

T FRGIECT

Paluxy Aquifer Pollution Investigation

10. IZE AND TYPE OF MY 1"
. -

. LOCATION (Cosrdinates ar Statian)

Air Porce Plant No
3. ORILLING AGENCY

I77. MANUP ACTUREW'S DESIGNATION OF ORILL ‘

4. HOLE NO. (Ae ahemm an drawing titie|
and 310 rmambow

i 8AAC - B4

Failing 1500
13 TOTAL NO. CF OVER- |otsrumsEO P UNDISTURSED
BURDEN SAMPLES TAKEN ! 17 N

Hrewver

14. TOTAL NUMGER CORE BOXES

15 ELEVATION GROUND WATER

See comment 1

p—
6. DIRECTION OF HOLE

X)vamricaL [JinclLingD 0ES. FROM VERT.

'stanveo
16. DATE HOLE

17. ELEVATION TOP OF HOLE

tcomrLETRD

112 M)yes ;14 muiyas |

k)

7. THICKNESS OF OVERBURDEN 61,5

18. TOTAL CORE RECOVERY FOR BORING
8. OZPTH DRILLED iNTO ROCK 0.5 9. SIGNATURE OF INSPECTOR
. TOTAL DEPTH OF HOLE 62,0 /

ELEVATION| DEPTH [LEGEND!

CLASSIFICATION OF WATERIALS
(Descriptian)

1 CORE [BOX OR
RECOV- {SAMPLE
ERY NO.

EMARKS
(Dedling ttma, wacar ioae, degth of
ote, tf ticam)

g

2

« b < d
23,0' o 358
CLAY:

moist; calcareous;

brown; very stiff;
calcareous.

48,0 to §1,5"

drilling action,

615" to 62,0°
¥alngt Pormation (?)

bit cuttings,

29,0' to 46,0': low
plasticity; tan - reddisj. R
browns medium stiff; 4

46,0' to 48,0': medium td A
high plasticity; reddish

. GRAVEL: determined from
small core sample and

Deternined: from rock

sil tyw

moisty

T.O. 62.0°

JlLLllllllLJJI[UHLULLLIllLlllllllllllllll lllllllLlIlUlllJlllJllllllLlllllllllllllllllllll!u_u
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Hele Ne. - 85
V! ety
DRILLING LOG SWD Fort Worth or 2 swexvs
7. PRSSEET . MZE AND TYex of siv 10" Auger / 4% Carbolo
Paluxy Agquifer Pollution Investigation WW
[ o Seation)
Gy D r P Ng, 4 T2 WANUP ACTUREW'S OEMIGNATION OF DATLL
3 ORILLING AGENCY USCEC N o'"'.. 2 s —SToRe TS
W{A. Cp—yrny 8a4C - 85 " SOROEN TARPL TS TAken! 19 : 0
; 16. TOTAL NUNBER CORE BOXES 1 —
I" NAME OF OmiLLER Brever 18 ELEVATION GROUND WATER So0 omment 1
tsvaprED |comPLETRD
6. DINECTION OF nOLE 16. DATE HOLE i 16 July 85 : 19 July 85
Ziventicar [(JINCLINED __________ OKG. FROM YEARY,
17. ELEVATION TORP OF HOLE G4 7, 2.0
- ¥ or ove 59.0 18. TOTAL CORE RECOVERY FOR BORING - 92 s
8. OEFTH DRILLED INTO ROCK 6'5 19. SIGNATURE OF INSPECTOR .
s. ToTAL oERTH OF WOLE 65,5 [ L
SLEvaTion| oeeTH |LEGEND| A ey T ERIALS h:‘.%:".' :‘o&n (Drtting ‘-:;f:;,‘"“'* fSomin ot
. » < d . ) [ —
- 0,0' to 0p4" 4 |1+ dater Level -
—] Asphalt 24 hr, check witha [—
3 hole depth of 55,0' = —
— 14 water at 24,1' and -
— 0,4' to 52,0' caved below 37.7', —
. CLAY: -
3 0.4' to 4.3': high C 2. Jar Samples —
- plasticity; red brown - L 0.4 = 2.4 —
P = dark red browns very stiff; B 2‘4 - 4'5 —
{ — damps calcareous; sandy, Y, C: 4:5 - 7:0 E‘
: De Zoo - 9,0 :
1 10 443" to 9,0's medium - y ot bard —
- high plasticity; red browng G. 17'0 - 20‘0 —
‘ - stiff - very stiff; danpi E B; 20'0 - 2:‘0 —
— calcareous, with lime powfier I 23'0 - 26:0 [—
- (caliche) and nodules; % ° -
- wy. Je 2640 = 29, :
— K. 29,0 - 32,0 —
-3 Le 32,0« 36,0 -
J 3 9,0' to 17,0': low fl e ;g-g o -
3 plasticity; tan - red Ue 42,0 - 45.0 =
- brown; medium stiff - P 45‘0 - 48.0 —
- stiff; moist; calcarecus; ° * . —
— silty. Qs 48,0 = 52,0 —
— & Re 52,0 = 55,0 -
- Se  55.0 = 59,0 -
» 20 — 17,0" to 29,0': medium = —
— high plasticity, vith a —
{ pn low plasticity zone from L H Pe Drilling Mathods —
— 20.0' to 23.0'; tan; medi 0.0' to 59,0' = 10" [—
3 Stiff - stiff; moist; calp auger, —
b careous; silty from 20,0' Set 8" steel casing to {—
— 59.0'. Had a hard time[—
3 I setting due to caving {—
- 29,0' to 32,0': high and sand zone above the|—
— plasticity; red brown; Walnut Limestone, —
- stiff - very stiff; moist 59.0' to 59.5' - 7 7/8"|—
q calcarsous, with abundant T rock bit. -
— lime nodules and limestond 59.5' to 65,5' - 4" —
3 clasts; gravelly (fine core barrel. —
] grained). Pirst sign of wjter Bailed the hole to 58.6f
po — at 30,0'. and then poured in 12 [
- K bags of neat grout, The[™
- 32.0' to 52,0't high top of the grout in thef—
— plasticity; tan = red hole is at approximately”
~ brown; etiff - very stiff 19,0°,
= noisty calcareous, The remainder of the
— & | hole was backfilled vi
- cuttings.
- All cuttings had been
— bagged directly upon
- moval from the hole and
- M those cuttings not used
- to backfill the hole
- were storedin the area
4 provided by G, D. F
PROJECT HOLE %O.
"'ﬂ:?'.'“ 1836 raevious tormiows ane omsoceTe. Paluxy Aquifer Pollution Investigation 844C - 85

(TRANSLUCENT)




Mole Ne. 3440 - 8°
BVISION ¥ 2
DRILLING LOG [ SWD Fort Worth Ior2 SHEETS
PRSI 10. SIZE ANO YYPE OF T U AU Tarboloy |
Paluxy Aquifer Pollution Investigation [TV BATUN VON ECEVAVION IRGWW TYON & L)
B Sras YT No. 4

12. MANY S DESIGHAT): 1Ll

3. ORILLING AGENCY Failing 1500
E NO USCEC [ 8 rﬂAL uo 27 OVER- | esTURNBED P UNDISTURSED
4 MOLE NO. (4. ot AL RS AN ' Py :
orut ttle -—;...- o draming .! 1 P N

S WARE OF DRICCER : 14, TOTAL NUNMGER CONE BOXES 1
Brever I SLEVATION GROUND WATER See comment 1

& ORECTION OF WOLE . onrE worE TITARTEO TcomPLETED

@ venvicar [JincLingo

P | 16 July 85 i 19 July 8BS
17. SLEVATION TOP OF NOLL
. T or ove 59.0

18. TOTAL CORE RECOVERY FOR BORING x
s. CEPTH DRILLED INTO ROCK 6ed

d 19. SIGNATURE OF INSPEC
9. TOTAL DEPTH OF HOLE 65,5

% CoRt [mox or REMARKS
; CLEVATION| DEPTH [LEGEND| AT ey T ERIALS RECOV. |MAumLE amu.. time, wator loss, degth
NO- weatiweing, ote., i .lcuucuﬂ

. 40 < 4 . [} .

52,0' to 59,0° Y 14, Sote - @ - 853 is
L]
SAND: looses tanj wet; cal- lo_;cfan:ef g;qa:d :Zu;},‘
careous; poorly graded °

west of parking lot
(fine grained); some clay. fence.

BAAC - 84 is located
468.9' north of HM ~

59,0' to 64,9' 82 and 13,9 west of

LIMESTORE (mmt Pormation) 4 the parking lot fence.
e 844C - 85 is located
59,0! to 60,5': moderated

357.8' north of 8440 -

ly bard; tan; highly .

wveathered, iron stained; ?2;‘:‘111:;9 west of
very fossiliferocus, ¢

generally the fossils Q
consist of (oyster) shells;
calcareous clay matrix,
From 60,2' moderately huﬁd;
gray; weathered; very
fossiliferocus; dark gray R
calcarecus clay matrix,

o

N
Q

' to 62,4't moderatdly
hard; gray; weathered; S
less fossiliferous, shel-
ls generally in small
T3 =] pieces; becoming very 9 5
IBEGE argillaceous. w2l

= 4o T 3o0x
PRt Auny !
BEPE 6244" to 63,8's soft; L oo
[‘ 1= gray; weathered; very
l)v 1 argillaceocus; fewer s
5 ,J'J fossils, Run 3
From 63.,3' - moderately |¢ -as
hard; gray; weathered; s
broken shell pieces,

g

l l 111 Ul lLllllllllLlllllllllllllllllllllLlllllIlllllllll

63,8" to 64.9': moder—
ately hard; gray; weath-
ered; very fossiliferous
(oyster) shells; a faw
pyrite crystals; acme
dark gray calcareocus
clay matrix.

-3
o

LlJllllllllilllllllhllllllllllllll 1]

64,9* te 65,5
STIASTONE ¢ soft; hlue
greens calcareocus; containg
small pockets of a greem
gray clay (0,05' x 8.1').

IITIII”’TIH]IIII“T‘l[ml]llllﬂlll'lllI]Wll'lllrllllﬂlll_l]llll]llﬁ]lr”]Iﬂl]lf”]rﬂl]ll”

T.D. 65.5'.

PROJECY HOLE NO.
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l 1
_Fr Warth or 2 suuTs
0. SIZE AND TYPY OF MY *
N -
I} ur D [[w.
SCE A E ;
T i —rr—r-ru AR Y e 5"'“";;“ s uNSeTURBED
SALLxRE. ‘e TOTAL CORE BOXES i
15. ELEVATION GROUND WATER Ak
|I'A-\‘ID | comPLETRD
ﬂvl-v-eu. C)wcLingD ___________ OES. FROM VERT. '6. DATE woL& 1 21 July 85 P23 July 85
~ Py e 17. ELEVATION TOP OF HOLE 4‘4&9&
15. TOTAL CORE RECOVERY FOR BORINN %
|s. 52PTH ORILLED IMTO ROCX 5.1 19. IGNATURE OF INSPECTOR
TOTAL OEPTH OF #OLE 65.0 ﬂﬂl\* MH/;,1
sLavation| perTw |LEGENO| AN s T A2 LY :::5%. . s’fé‘;ﬁ' (Dritiing tin _".':':: o dotun ot
. b < d . [} P
] 0.0 to 0.4 - Asphalt. * Drilling -
— 0.4 to 59.9 A 10 to 60' - 8" auger, —
-1 set 5' csng, -
o CLay c 60 to 65' - 4" core. E
. _i 0.4 to 2.4 - medium to low Auger refusal at 60'. [T
- plascicity. medfum stiff, k% E
— dry, dark brown, sandy ang D —
- gravelly. Water first obse:l.’ved -
- 2.4 to 3.1.- high to medifm E_during jﬁ‘l’yzgsm 25" runp
— “plasticity, medium stiff, '
3 slightly moist, black. " On 23 July - water at E
3 F 22°. -
10" 3.1 to 4.5 ~ medium to -
- high plasticity, medium -
3 stiff, very dark brown, [
— silty. G Jars [
4.5 to 6.5 - high plast, A. 0.4 to 2.4 —
a stiff, slightly moisct, B. 2.4 to 3.1 —
ps dark red brown, silty to C. 3.1 to 4.5 —
- slightly gravelly. D, 4.5 to 6.5 =
—] 6.5 to 7.7 - high plasc, E. 6.5¢to 7.7 E
e very stiff, slighcly F. 7.77to 10.0 —
] moist, reddish yellow, G. 10.0 to 15.0
= caliched, silty, slightly H H. 15.0 to 20.0 E
:j sandy, gravelly. § ggg Eg ggg —
20— 2.7 to 10.0 - low that K. 30.0 to 35.0 -
e grades to medium plasti- L. 35.0 to 40.0 -
j city, very sctiff, slighetly M. 40.0 to 45.0 —
= moist, yellow, very sandy N. 45.0 to 50.0 -
~ silty, calcareous. 0. 50.0 to 55.0 -
= 10.0 to 15.0 - high plast, ! P. 55.0 to 59.9 -
— very stiff to stiff, slightly —
3 moist, red yellow, silty, —
e scattered sand sized lime t—
- nodules. —
3 15.0 to 50.0 - high/medium -
] plasticity, medium stiff J -
= to scattered soft seams, —
3 moist, red yellow with —
30._: yellow brown, silty and -
E sandy, soft sand seam at [
- 28.7 to 29.2', some light -t
3 gray pockets(silt), some -
~ shells from 41 to 45'. K -
3 =
- 50.0 to 59.9 -~ high to -
_: medium plasticity, stiff —
3 to very stiff, moist, E
— brownish yellow and light
~ gray, few ferriginous clapts -
3 scattered within, few r -
a sandy lime nodules, —
= sand/silt seams at: 58.9 L -
to 58.9", and 59.8 to 59. -
has shaly appearance w/ s . ol
ﬂ:ﬁml 1836 rrevious soiTions Ang ossoLETS. PROIECY ]"°“' w
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¥

Hole M. BALC-86

DRILLING LOG ]!‘" - w7
~SWD__ Ft Worth lov 7 sHEETS
0. SiZ¢ Ryo TYPE OF BT
Paluxy Aquifer Pollution Investigation mmm————‘
e Statton)
12 U117 TURER" GUATH L
TR T e T A il
AALC-RA 16 TOTAL cont soxEs
18 ELEVATION GROUND WATER
|l7 ARYED | comPLETRD
(O verricar [liwcringo oge. FROW vERT. 16- OATE woLk :
17. ELEVATION TOP OF HOLR
[7. THICKNESS OF OVERBURDEN
18. TOYAL CORE RECOVERY FOR BORING
OEPTH OMILLED NTO ROCK 7%, IGNATURE OF INSPECTOR * -
. TOTAL OEPTN OF HOLE 65" w mq/b\
cont |»o;
sLgvation| oerTw {LecEno| CLASHFICATION Ofus A TENIALS 'v'c't‘gc‘srv- u:a-:!.z (Drsting :-::-:-.'T::-.. mT.:
- » [ & L ! l.
-1 p—
= —
3 59.9 to 62.2 -
— —
-~ ARGILLACEOUS LIMESTONE - —
pu weather stained until 60.7 ¥ -
— then an unweathered dark -
-~ gray and white, jointed, E
= masgive, soft shale to -
- hard/very hard L.S.(rock —
- classification), moderately -
- to well cemented, oyster —
s shells scattered, shale N —
-~ seams scattered throughout -
- and usually grades to marl =
So— —
3 -
- ) —
- -
— [
- . -
- —
3 ’ -
—— wl
= =
0" T 1Y — - - }:_
7= Ltost { DoX —
| = | 1-3' ! -
g P | o P~ - ;‘
- Le.3 ;
= " =
¥ — Lo-§ -
p—
= S [
- -
— —
- —
] —
- .
3 -
-1 -
—
- -
J =
- -
— —
3 o
-3 p
— -
! 0_’I' M 1836 erevious eormons ane ossovere. FroJRCY noLE wo.
(TRANSLUCENT)
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Hele Neo. %An,i"v.é Z

Im— T
DRILLING LOG | SQUTHWESTERN FORT WORTH or % sueers
" GENERAL DYNAMICS CXC L ORL T CLERTNU S PLA LM
or Statian)
. tL“X.YA.I:.'chIFSR INVESTISATION T BANUFACYURERT ORBIGNATION OF DRILL
PAILING 1500
E .
%ﬁu- o awing titie] ' ks AL T Vixen i'"""l'f ® ”'""5"‘"“
m 8ALC-87 14 TOTAL NUMBER CORE BOXES - 1
‘N 15. ELEVATION GROUND WATER *%
OIRECTION OF nOLE . DAT ISTARTED |comPLgTED
Kyvenvican [JincLingn Of6. FROM VERT. & woLk | 2/1/86 i 2/1;86
- 17. ELEVATION TOP OF HOLE - 44?, Z?
— S 37,5 18. TOT AL CORE RECOVERY FOR somng 1000 L3
QEPTH ORILLED INTO ROCK 4.0 5. SIORATURE OF INSPECTON
ls. rovaL oeern or nore 41.5 i E ﬂuali.ﬁ.
\ CLASSIFICATION OF MATERIALS 3 CORE |SOX oR REMARKS
luv:ﬂo- uc:'rn Llo:no (D-u:.u-i n-g:gv- u%l (Drttting time, ..':..'.7‘7:. c—th of
0.0
3 0.0 to O.4 A 1) No free water -
= encountered during |-
= ASPHALT, good conditio augering to top of |-
— 8 primary. Boring -
— 0.4 to 2,5% reamed at primary |-
3 prior to coring. —
= CLAY, medium to high taped to depth-dry.
- plasticity, stiff, [~ P P Al =
— moist, brown. —
3 o ' 0 -
3 2,5 to 6.0% 2) JARS -
3 CIAY, low to medium A) 0.0-2,5 -
10-9 pIas%icity. soft, B) 2.5-5.0 —
3 moist, reddish-brown. C) 5.0-6.0 -
3 D) 6.0-10.0 E
— E | £) 10.0-15.0 —
- 6.0 to 37.5° Fg 15.0-20.0 -
— CLAY, low plasticity, G) 20.0-25.0 -
= sort: moist, sandy H) 25.0-30.0 —
3 throughout, smel}l limy I) 30.0-35.0 -
= nodules and blebs J) 35.0-37.5 =
= throughout, tan. . —
- : F -
—E 32.5 to 41,95 —
3 L TONE, tan to 3) CARTONS —
20 g:g:?‘,:lo?fn:a:zl I o carton samples [
— . -
- coarse grained, —
T argillaceous, highly -
— fossiliferous, badly 6 —
3 weathered to 39.7, —
T fractured, soft. L) DRILLING —
3 0.0 - 37.5, 8"auger{—
= refusal at top of |
— T.D.-41,5" limestone. —
3 H 37.5 - 41.5, 4 corefs
= .Remarks: —
= A) Casing advanced |-
. to top of primary [T
308 and reamed. —
- B) After coring, —
— \ boring bailed. 4" [~
3 PVC pipe inserted t¢—
3 depth. Hole grouted -
— through PVC insert [
Z with PVC being slowly
. withdrawn during
- 3 grouting. E
3 C) Boring subsequent]
T 318 backfilled with =
4 cuttings. -
: Y | 1 3
oo -
uo' . ) {
ENG FORM 1§35 pnevious normiows ang ossovere. prOJECY
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B Lo
DRILLING LOG

GENERAL DYNAMICS

ety

TH L'Z sugETy
M. SIZE AMO TYPR OF MT Q™ = L4 N
N -

-
A A NVESTIGATION [T GARGPACYURERT OEMIGNATION OF BRiL, |
e USCE FAILING 1500
1. TOTAL METURSED 1 UNDISTURSED
WOL| (As shown o dowing tisle] % LOROEN BASA T Vaxen 11 )
and St nusbad 8ALC _8? .
R ARE 57 BRTCT : 14, TOVAL NUNSER CORE BOXES 1
18 ELEVATION GROUND VATER -
[T ] 10N OF HOLE |svanTR: |comPLRTRD
6. DATE NOLE !
[Bvanvicar [(JincLingo o%e. FROM VEAT. | 2/1/86 i2/1/86
= 17. ELEVATION TOP OF WOLE -
. THICKNESS OF OVERSUROEN
37.5 . 8. TOTAL CORE RECOVERY #or soming 1 00% L
OEPTH OAILLED INTO ROCK 4.0 . SISNATURE OF INSPECTOR
TOTAL OEFTH OF NOLE 41.5 14-[
Ccong |8ox on REMARKS
gLevarion| oerTe |Leaano| SLASHFICATION OF MATERIALS RECOW |SAMrck| var water loss, dopth
Doserteion) ey NO. —:—‘u:,‘ ote., if -umu-d.‘
: LN < 4 D [} 9
N e UV =
+— -
o 4.5 :
- -
- —
— —
— p—
- -
3 -
— —
— p—
] [
- —
- -
50+ il
3 -
= -
—— o
3 -
. — —
— —
. - -
— =l
- -
- -
50 0] —
— —
E =
_"' —
] —
3 S
7 -t
— =
- -
= —
- —
- -
- -
! - -
>0 +6 -
3 —
— —
- b
d
— e
- -
J C
— -
= -
" —
- -
80.6] E
a‘.ﬁ:;“'. 1836 rravious eDimons ane cssoLeTs. Prosecy Iuou: no.
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TS TRIYXCTRWER Hele Mo B
V! T 1
DRILLING LOG | SOUTHWESTERN roRT WORTH or 2 smerrs
YO Po FE Ty TioR- ey
GENERAL DYNAMICS - =
linatos or Stasiem)
PALUXY AQUIFER INVZSTIGATION T v othian oL
US'LCLE. Aammcy FAILING 1500
13, TOYAL NO. OF OVER- OISTURBED T UNDISTURBRD
ﬂ-.“ (Ae -—-mmnr 8A 88 BURDEN SAMPLES TAKEN 11 H
s 16 TOTAL NUMBER CORE BOXES
15. ELEVATION GROUND WATER *w
{sTanTEOD |comPLETED
K)vanvicar [Jiecrineo ON6. "ROM VEAT. '8 DATE WoLE l 2/1/86 i 2/1/86
. THICKNESS OF OVERSUROEN 19.5 17 SLEvATION TOP OF Rout == &57/.0
Jo- oerv omiLLED Mo mocK 0.0 e 2
. . SIGNAT U (L} OoR
|s- ToTaL oarru oF wout 19,95
TLEVATION Dl':n eaeno| c“""'"m‘“"""" u'u:g?vs :‘os?u‘ (Dritling .-:':-5:7':1‘--. dogth of
L] € . [ ]
0.07] _4g_32_g&1 Asphalt P -
3 0.3 to A 1) No freg water |-
- encountered to top [—
— CLAY, medium of -
— primary. Boring |
= p ?stic%ty. stiff, taped to 17.0'after =
— moist, brown. completion-dry. —
: :u £ to 6 - it a :
- Y, medium to high —
3 plasticity, stiff, c -
b = moist, rust to brown. 2) JARS Ei
{ 3 6.5 to 8,0% 2 g; g.g-g-g —
- c medium to high E *2Ta —
] 10:?5 Plasticity, stiff, g% g:g_g:g =
: moist, calcareous, F Z) 9.0-10.5 -
— tan, Fg 10.5-12.5 .
b » G) 12.5=15.0 -
= 8.0 %o 9.0° 6 H) 15.0-16.0 -
— §A§%. fine to coarse I) 16.0-18.0 —
— grained, loose, moist) J) 18.0-19.5 —
4 - clayey, gravelly, . o -
- calcareous, brawn. —
{ i : \ E
— 0 to 10.5% —
— ND ne to coarse - [~
20 L gra ﬁed. loose, moist 2'0 19§5'a§ at |-
calcareous, tan uger relus -
' : top of limestone. |-
’ 0.5 to 12.5% -Auger scraping on -
< primary, Fragments
SAND, coarse grained, of primary materia
loose, moist, clayey, on stinger.
gravelly, brown.

12.5 to 1b.5%

GRAVEL, fine grained
rounaeé to subrounde&.
loose, moist, clayey,

brown.
14,5 to 16.0%

CLAY, low plasticity,
Soft, moist, gravelly,
sandy, brown.

16.0 to 18.0

CLAY, low plasticity,
soft, moist, sandy,
rust to brown.

18 0 to 19.5
, coarse grained,

angular. loose, moist,
calcareous, clayey,
40, 0 tan to brown,

o
lllllllllllllllllllill;1ljllljlllllllllllllllll
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Hole Ne. B4 -
SOUTHWESTERN % or2 sweeny
. size ano Tveg or ot 8 "AUGER
T OAvOd VO ELXVAYION SROUW (YW o Iy — |
GENERAL DYNAMICS -
PALUXY AQUI?"R INVESTIGA"'ION L WANGP ACYGREN§ OERIONAT T
LING AGENCY FAILING 1500 .
13. TOTAL NO. OF % x| HETURBED 5 YNOISTURSED
‘-.‘uo (Acq---t.—nmu: A -88 11
18 TOTAL Cong BOXES -
15. ELEVATION GROUND SATER e
HOLE oL, {sranrEo j compLETED
GV“YIEAL D"‘L.N‘D ORE. PROK VERT. ‘6 oaTE . 1 2/1/86 2/1/86
17. ELEVATION TOP OF HOLE -
— Sr vt 19.5 18. TOTAL CORE RECOVERY FOR GORING == .
{8 OEPTH ORILLED INTO ROCK 0.0 9. IGNATURE OF JNSPEGTOR
8. TOTAL OEPTH OF HOLE 19.5 /9 a -
TLevaTion| oerte [Lecunp|  CLASSIFICATION OF MATERIALS h:g?v'- s.l?:-:-n (Dritting m:‘::"'u-. dopen ot

o il atgniticons
L b < (] 2 [] .

=
o
19

19.5

LIMESTONE, (auger
refusal ox:x limestone )

Tth-lg’S'

g

~3
o

o
lllliluuljll_dllllELLlllllllllJlllllllllllﬁlllllllllllll]_lljllllllhll_llllllllllJlIJJlIll

1111

o
.
o

HH|HH(WTI‘HIll’””(””ﬂl”“l”]‘”lIllllll””l”lllHHIHHIHII]”lTIT1UIIIH’rH”]WT

pROJECT "o X
FORM 1836 saevious E0ITIONS ARE OBROLETE. e ] CE %O

MAR 71
(TRANSLUCENT)




-y — e

Hele No. BA-gg

1
FORT WORTH [oLsuuﬂ
10. UZE AND TYPE OF MNT
or 3¢,
R TNVESTIGATION T RARUFRETORER Y SERGRAT: =
: FAILIN 00
13. YOTAL MO. OF OVER- DISTURSED ; UNDISTURSERD
0y ﬂ..'”' (Ae shown on drewing m“z 8A-89 SURDEN SAUPLES TAKEN 11 H o)
i 14. TOVAL NUMBER CORE SOXES
18, ELEVATION GROUND WATER &
!l'A.'lD ! COMPLETED
bvtnvltAL {(QOmcuinen ORe. FAOM VERT. ‘6. GATE noLE l 2/2/86 I%
St - 17. ELEVATION TOP OF HOLE -~ 649 35
F. P uu.u:‘::-ro o~ 46.0 18, TOTAL CORE RECOVERY FOR BORING == 1
-= 19. SIGNATURE OF INSPECT
{s. TovaL oeeTi or woLe 46.0 J.4 M
£ CORE {8OXx OR REMARKS

N
o
hUIJJlH|lLlIIlIILlllllhlJJllllllllLLLIlllLlLll

¥
o

3
o
OLJJJ‘_LlllLlllJllllLLllLl

32.0 to 3“.53
SAND, fine to coarse
gralned, loose, dry,
clayey, gravelly, tan
to brown.

4.5 to 46,0

GRAVEL, fine to coa.rsJ
grained, angular to
subangular, dense,
wet, clayey, sandy,
tan to brown.

46,9 .
LIMESTONE(auger
refugal on limestone)

3) DRILLING

0.0 - 46,0, 8"
Auger refusal at

f

top of limestone.
- Auger scraping

aLgvaTion on:u Leaeno| c"‘-""mm‘"t Sy T ERIALS RECOV. M:?-l (Oritiing tims. mater ons. domeh ot
L < L2 [']

o-__ Q.0 EO 0.2, Asphalt 1) Free water E
- 0._}&&3 A encountered @gt.o' -
-— . below grade. houpe-
= CLAY, medfum to high I:tet %rée.watari C
pn plasticity, stiff, level stabilized —
— moist, brown. B | 2 31,0ft, below  [—
= 3.0 to 5.0% grade. =
—3 CLAY, high plasticityq —
- stiff to hard, moist, c -
3 reddish-brown. -
3 5.0 to 14,07 -
10,0 CLAY, low to medium —
pIas;:icity. soft, 2) JARS -
moist, sandy, - - -
calca;eous. tan. 0 g; g:g_g:g —

+ C) 5.0-10.0 —

14,0 to 24,5% . —
GRAVEL, fine to coarsd g; 13‘3-12'3 -
grained, rounded to E_|.F) 15.0-20.0 -
subrounded, loose, G) 20.0-24.5 -
moist, very clayey, H) 24,5-30.0 —
tan to brown. I) 30.0-32.0 —
o s E

+ . .

2b.5 o 32.0° L) 40.0-46.0 =
CLAY, low plasticity, —
soft, moist, gravelly —
tan. -
6 -l

-

-

[~
=

on top of primar
H Fragments of pri
on stinger.

Remarks: ground wat
sample obtained for
laboratory analysis.
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Hole No. 8A-3G
WEVALLAMON ?
WORTH . oF O SueeTs
. 3128 ANO Tyee or mT8*AUGER
N -
T MANG DENGNATL
;ggtagu AGENCY PAILING 1500
13. TOTAL OF OVER- lellmnoto P UNDISTURSED
HOLE HO. (As shown on droming ritie| SURDEN S YAREN | o HE)
and e manbes) H SA _89
14 TOTAL NUMBER CORE SOXES ——
15 ELEVATION GROUND WATER "
!.YA S | COMPLE
DVIIVICAL Dlucu-lu DES. FROM VERT. '6. DATE nOLE ‘ 272;86 ‘ Z/Z/ég
17. ELEVATION TOP OF HOLE -
lé;'m om::l:lmo L‘g—'g [ 18. TOTAL CORE RECOVERY FOR SORING == [
nocx . . MONATURE OF INJPECT
Is. rovaL ceeru or woLe 46,0 WM
BLEVATION otv:rn L c\.mncwnﬂo: TR h:%?"' "2:":& (Orifiing thms '-::'?::':"::-M‘" ~
o < L] ]
L"O L z :
3 =
- L —
3 T.D.-46.0" -
em— —
Jb _— —
- —
: :
d
-
{ 5072 =
— :
— p—
— fr—
p= -

i - -
b - -
1 E -
» 60 .0 =

= -

) 3 =

- -
3 =
- C
———y —
70 .07 =
y - -
= -
il
¢ [
\ —
| =
80. [

] —
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et P

Dy
DRILLING LOG | 5oyTHWESTERN

FORT WORTH

GENERAL DYNANICS

(% or Seatian)

PALUXY AQUIFER INVESTIGATION
iY

10. 12K AO TYeg oF #iY B "A UGER
. -

ALUXY AQUL 12 NANU W3 OLBIGNAT( BRILL
USCE FAILING 1500
TWOLE NG Tas o o wraming ] Rl - LA L, n_'z"'"“ jusesTuRags
: 8A =90 14. TOTAL NUMBER CORE 80XKS -
REWER 15. ELEVATION GROUND WATER  _ _
OINECTION OF NOLE |sTanvrgO [coMPLETEO
Ry venricar [JincLingo O%6. PROM VERT. '6- DATE noLE 1313/86 : 2/“186
- " 50 17. ELEVATION TOP OF HOLE - &4, 7%
U 18. TOTAL CORE RECOVERY FOR BORING i
DEPYH ORILLED INTO ROCK 0,0 . SIGNATURE OF INSPECT ==
9. TOTAL OEPTH OF wOLE 33,0 ﬂkm 7

plasticity, stiff,

3.5 to 2.0%
Plasticity, stiff,

2.0 to 18.53

-
o

plasticity, soft,
moist, sandy, tan.

18.5 to 21.0%

21 to +0

GRAVEL
21,0 - 27.0

fine to coarse

$LlllllllllLlllellllllll$lllllIllllilllillllllll

n
o

to subrounded,
clayey, brown.
27,0 % 0

fine. %o coarse

to subangular.
widn . scattered

LIMESTONE, (auger

(]

lllllLJllllllllLLLllllJilllllllllllillllllll[lll

T.0.-39.0'

&
le)
<P

moist, brown to black

CLAY, medium to high c

moist, brown to rust.

CLAY, low to medium

CLAY, high plasticity,
stiff, moist, gravell“. )
calcareous, bhrown.

grained, rounded 6

loose, moist to weq.

grained, angular

cobbles throughout
dense, wet, tan.

refusal on limestone)

sLEvaTion| DERTH [LeaEnD| A N Oy A TERIALS 3{%%:5 ?2:-:?.'} (Drtiing nb::-:::;l’-n. dopen ot
. » ¢ 4 . [} .
0+04 . .3, Asphalt
; 0‘:0 Q : sph 1) During augering
0. %o 3.5 A free water encountey
CLAY, medium to high @ 24,0ft. below

grade, 24 hours latd
static water level
B taped at 23.0ft.,

below grade.

D
2) JARS

A) 0.0-3.5
B) 3.5-5.0
C) 5.0-7.0

E D) 7.0-10.0
£) 10.0-15.0
F) 15.0-18.5

18.5‘21 .O

H) 21 .C'35.C
1) 25.0-27.0

F J) 2700-3000
K) 30-0'35-0
L) 35.0-39.0

3) DRILLING
0.0 - 39.0, 8"
H auger refusal at
top of limestone
-Auger scraping. on
primary. Fragments
of limestonaon
! stinger.

[TT1IT 1]ll[T1lllllll[llll[Tlll]]lll!l]ll[lIll]lllllllll]lltll%!lf

Remarks: ground wat
sample obtained for
J laboratory analysis

I
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DRILLING LOG

SOUTHWESTERN

- ¥

Hele Ne. 8A -

WETALLAVION
FPORT AWQRTH

SNEEY |
or 1 sueers

" GENERAL DYNAMICS

1 or Station)

3. ORILLING AGENCY

[10. sz Anc TvPw oF BT S“AUSER S——

TZ. MANUF ACTUREN§ OESIONATION OF DRILL

3

USCE FAILING 1500 i
3 HOLE %0 (Aq S om woving ritie] Ralh 1y AL A AL ';"'o'"'" “"'o' TuRRe
o NANE OF ORILLER BA-91 14 TOTAL HUMSER CORE BOXES -
5. ELEVATION GROUND WATER *%
6. DIRECTION OF HOLE {sTARTED | comPLEYED
vervicar [JincLingo O%e. FROM YERT. 16 OATE hoLE 52/‘* 86 i2/L/86
BT or 17. ELEVATION TOP OF HOLE —— BT 27
- pe— ~ = 1,9 18. TOTAL CORE RECOVERY FOR BORING = v
e ILLED INTO ROCX 9.0 9. SIGNATURE ?{ ys:p cT
. TOTAL DEPTH OF HOLE 1.5 ) ‘L‘M
sLevation| oErTr [Leceno) CLASIIFICSTION OF MATERIALS :{g%:vf s'fm (Drutling 1-::-.:":::& aonn of
. » < d . ] "
0.05 0.0 to 0. 1) No free water -
- ASPHALT, good conditio® encountered to top |-
- of primary. boring [T
E 0.7 t .ot taped to depth-dry. E
= CLAY, medium to_high —
. plasticity, stiff, visugdl —
_ moist, brown to black. ident. =
- —
- 3.0 to 9.5% -
= CLAY, low to medium —
- pIas'zicity. soft, 2) JARS . —
h 0 6] moist, brown. visual 1dentificaﬁg
3 9.5 %2 26,5 o
3 CLAY, low to medium —_
- plasticity, soft, -
] moist, sandy with -
— prominent sand seams —
3 214,0-15,5, 18,0-19.0, 3) DRILLING -
7 becomling increasingly 0.0 - 31.5, 8" —
— calcareous below 24.0°' M’xger refusal at |
3 with calcium carbonate %o —
- p of primary. -
blebs and seams in i
— gection, tan -Auger scraping onf—
- ' . top of .lima8tone. [
3 FPragments of prim3ey
20 +6H 26.5 to 31,5 on stinger.
3 CLAY, high plasticity, —
. stiff, moist, calcareojs ==
— with numerous calcium —
3 carbonate seams and -
1 blebs in section, tan —
= to gray to rust. —
— 3.5 =
3 LIMESTONE, (auger -
e refusal on limestone) -
= -
306 visuafl -
. ToDo'Bl-S' dent. :
=== -
= -
3 =
40,01
n‘nﬁ\:?:.“ 1836 rrevious €DiTiONS ARE OssOLETE. FRoJECT HOLE uO.
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¥

Hole Ne. ’i,‘“ﬂ _?'21

l
DRILLING LOG | SOUTHWEST ERN PORT WORTH or 1 sueers
10. MZE AND TYPR OF BIT B“AEGER
AN]ICS - - ‘
R HPESTIGAT ION T WARGF AEFURER T SERan AT e O BE
FAILING 1500
DIOL:'.NO. (Ao chown en drawing WO. 8A -92 ' m:shﬁ&%}'#((l !almonc.o .; ‘l“.mo."‘-..°
14. TOTAL NUMBER CORE BOXES -
15. ELEVATION GROUND WATER ™ ]
[lTAI?IO | coMmLETED
B8 vamvicar (JincLineo O«s. FROM VERT. 16 DATE WoLE 'L 2/“/86 : 2/“’/86
17. ELEVATION TOP OF HOLE . S<4 7 O/
7. ¥ oF OvE 22. 5
18. TOVAL CORE RECOVERY FOR BORING - L)
8. OCPTH ORILLED INTO ROCK 1.0 19. SIGNATURE OF INSPEC
. TOTAL OEPTH OF HOLE 23.5 kkm
CLASSIFICATION OF MATERIALS % CORE |sox on REMARKS
luv:nou o(u:n L:o:no (,,".‘,.“d alé::o'v- u;}l (Driiling tume, .::-:-7'1:':- ek of
0. A bl -
- 0.0 to 0O, 1) No free water -
- encountered to to -
— ASPHALT, good conditioT of primary. Bor.mg =
- . taped to depth-dry. [~
_ 0.2 to 2.5- ull
- CLAY, medium to high . -
p pIas*t'cicity. stiff, z;z:‘;l
— moist, brown to black. *
3 2,5 to 5.5% 2) JARS
3 CLAY, low plasticity, visual identificat
- soft, moist, very .
10 rO] gravelly throughout,
- calcareous, tan.
— 5.5 to 16.5%
= CLAY, low to medium 3) BRILLING
— plasticity, soft, 0.0 - 22.5, 8"
— moist, sandy, .. t Auger refusal at
r . calcareous, tan. top of limestone
—] primary.
. Vvisuall =-A_ger adwnced
3 16,5 o 22. ldenti into primary @1,0f
—] CIAY, medium plaaticiﬂ'. fragments of prima
- 3t1ff, moist, on stinger.
3 gravelly, calcareous
20 ¢ with calcium carbonate] g;;g;xm%ﬁyofg?et
= nodules and blebs east of taped locatfon
3 in section, brown to due to traffic
— tan. conditions.
T 22.5 to 23.5
3 LIMESTONE, light gray
- ne gralned, soft.
3 T.D.-23.5"
30+8]
=
Q.0
m,ﬁ:??“ 1836 mrevious EOITIONS ARE OBSOLETE. FROJECT ["°‘-' 0.
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Hole No. 3n -
DMLLMG LOG | <o THAESTERN FORT WORTH oey e
. NI AND YYFR OF B L >
GENERAL DYNAMICS 3 -
PALUXY AQUIFE; INVESTIGATION RPN T OISR S i ——————————
PAILINF 1500
aloun an drewing mu!E -93 j . %‘&&ﬁ'v‘m. '.‘S..“ ”BM“’
- 14 TOTAL HUMSER CONE BOXES ..
15 ELEVATION GROUND WATER L 2 )
[sTaRTED TcowsLaTED
Pveavican [Jrcumso oae. rmow vany, | ' PATE NoLE 12/5/86 i 2/5/86
- a8 oF 35.0 17. JLEVATION TOP OF NOLE = o 650,95
| oce v omitiin wro mocx 0:0 5. TOT AL CORE RECOVERY FOR BORING == N
P v————— 39_._0 . WGNATURE OF ) "OR
CLASBIFIC OF BATEN CORE |8OX REBARKS
luv:ﬂeu oc:vn I.l.:lﬂ' "°"' ALS gl.t'?w u’\.."_n! Potiing thun, .=:.-“b-. gt of
O'OE 0,0 %o 0.3 ﬁ" 1) Free water levelE
— Asphalt, good conditicﬁn taped at 29.2ft. |—
- below grade. -
3 + Static water levell
— Q.3 to 1.5° Lisusl taped at 27.0ft. |—
- CLAY, medium to high fdentp below grade. -
= plasticity, stiff, -
- moist, brown to black. —
.g 1.5 to 6.0 E
CLAY, high plasticity, o
103 StIff, moist, 2) JARS =
= reddish-brown. visual identificatipm
S =
= 6.0 to 11,0% ~
a—
= CLAY, low plasticity, -
- soft, moist, very —
e sandy throughout, E—
- calcareous, tan. L isuall
T identl. 3) DRILLING -
- 11,0 to 29.2% 0.0 - 39.0, 8" =
- ) Auger refusal at -
— mgdtum to high -
— plasticity, stiff, ;g{mgﬁy“f:;:g“e wl
~ moist, slightly :
~ avel al scraping on top of
20,00 gravelly, calcareous primary with fragmefrts

X
(o]

ll[lllllllulllll'llllFlllJJllll'lLUllJ_lllllll

5

with calcium carbonat
blebs and nodules in
gsection, brown to tan
to rust,

29,2 to 39.0
RA s fine to coarsd

grained, angulat to
subrounded, loose,
wet, clayey, sandy,
tan to brown.

2.0

LIMESTONE, (auger
refusal on limestone)

T.D.-39.0°

rhbey

BNG PORM
AR 7Y

1836 ranvious soimions ans cmsoLers.

of primary on sting

NoteA)Boring offset
approximately 20°'
sxrt: of taped
location due to
traffic conditions.

B) ground water sam
obtained for labora
analysis.

{TRANSLUCEN T
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’ I“Q' - R e § ~——————
Holo Me. G4 0L
L7 L e TROVALLAVIONR
DRILLING LOG ]sou'rwasram« P or 1 suers
9. SIZE ANO Tvrg OF BT TAUGL !
PALUXY AQUIFER INVESTIGATION T = e
PAILING 1500
'As shown en drawing tite] 1 RN TASs T T axen !.'3‘..“ g maeTunsRe
| -9u 14 TOT AL NUNBER CORE BOXES -
» 15, ELEVATION GROUND WATER e
, . [oTART&D | CoOMPLEYED
NBvenricar (Clinclingn 06, FROM VAT, %6 DATE woLE 1 2/ [86 2/6/86
17. ELEVATION TOP OF HOLE —— 695,
. THICKNESS OF OVERSURDEN 19.0 P o———. -
E OEPYH DRILLED INTO ROCK 1.0 : ”_‘:w. ::: YERY TOR SOMNG == 2
! lo- vovaL oarrw oF woLe 20,0 z‘;"fﬁ.
luv:no- ur:u ue:nou “"""(,"_',"".‘“" JATERIALS l%?v'. umc Destimg ..:':.'..3:;-'.:' dopth ot
.
3 0.0 %0 0.5 1) No free water -
A —] encountered during =
1 3 ASPHALT, good conditiow augering. Boring -
3 taped to depth-dry.[C
= 0.5 to 4.5% =
= medium to high E
Y - plagticity, stiff, -
e moist, brown. L —
3 isual —
T 4,5 to 19 ot jdent} —
' - CLAY, low plasticity, —
1041 soft, moist, sandy, 2) JARS -
= :’l'rmg:]_e:g::izify visual identificatio
] 3 calcarecus with small
= limy nodules in section,
: tan, W
- 3 19,0 to 20,0 3) DRILLING
= IAY-SHALE, tan to 0.0 - 20.0, 8 auger
- greenish-gray, refusal at top of
- calcareous, soft. P
b limestone primary.
— Auger scraping on
- 20,0 limestone with
) 20 ONE, (8uger L, fragments of limest
]
refusal on limestone) on stinger.
Remarks: Boring
offset 12ft. due ea
TDDO-ZOQO. Of locatiOﬂ.
30
40. E
G FORM 1836 rrevious corrions ang ossoceTe. prOJRCY

MAR 7Y

(TRANSLUCENT)
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PALUXY A

U8 AR

GENERAL DYNAMICS
UIFER INVESTIGARION

TREVACLAVSH
NORTH

Hole No. 84 -
ivzm

FAL

0. BNZE AND TYPR OF MR * N

T BANGFACYUREWS OENGRAYISR OF GLL

G_1500

— = I's. fofaa wm - -"‘(‘).... :wu-molo
i 8A-95 14 TOTAL WUMBER CORE SOXES -
185. BLEVATION GROUND PATER *>u
—— 3 STARYED _TG—T—_—"
Xvenvicar (Jwcuingo ___________ O€6. "R0M VENT. % DATR noLE i276]86 12‘76758‘
17. ELEVATION TOP OF HOLE -
mor o= 44.0 8. TOTAL CORE RECOVERY FOR - .
|s. 0£PTH OmiLLED miTO ROCK 0.0 [, SHONATURE OF INSPRCTOR
TOTAL OEPYH OF HOLE 4,0
n.:v:ﬂcn u:m LEenwo, c“‘-'m&:::-"mm h;f?v'- &"E'r.ﬁ M..‘&::...' e,
5 0.0 0 1) During augrigg —
wa -
- ASPHALT, good conditiop §r§§.onfrbe1§: —
E * %ﬁadh lat -
0,5 to 4,0< - hours later =
water level taped [
GIAX, medium to high 1 8t 29.5ft. below F
plasticity, stiff, vis grade. -y
moist, brown. ident. —
4,0 %0 7.5% -
g_.%x, medium plasticity =
stiff, moist, gravelly} -
10 calcareous with limy ~
¢ nodules in section, -
reddish-brown. 2) JARS o
2.5 o 17 ot visual identiricationE-
CLAY, low plasticity, -
soft, molst, sandy —
throughout especially -
. Along basal section, - =
small limy nodules 3) DRILLING —
scattered in section, 0.0 - 44,0, 8"Auger [
tn. refusal at top of |-
1 19,¢% limestone. [—
12,0 %0 19.% -Auger scraping on .=
20 s fine to coarse primary with fragme
¢ grained, loose, dry, of limestone found
calcareous, slightly on stinger.
clayey, tan,
19,5 %o 22,0%
J Remarks: grotnd wat
Q&?. fine to coars sample obtained for
grained, angular to ladoratory analysis
subrounded, loose,
dry, sandy, clayey,
tan.
22,0 to 41,0t
s low to medium visusl
) pissticity, soft to ideng.
stiff in section,
moist to wet, sandy
especially along basal
section, calcarecus
+with-many lime nodule
and bleds in section,
tan.
bi,0 %o 44,0
» medium to high
plasticity, stifr,
wet, sandy, ocalcarsous,
4o reddish-browm.

PORM 18 34  srevious eormons ane cesoreTs.

WAR 71
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Hele Mo. 37 -

&
nd e mmber)

WEVALCANON o2
E v or 2 sweRTs

H
w. 2K Ao Tveg of mY 8 “AUGER

! U '] GNATH o

. (Ae shoun en drewing titie]
i 84-95

U8 TAKER

0 0

TAILING 1500Q
13. TOTAL NO. HETURSEO Tunoistunage
s ORok OF OVER- I !

LIMESTONE,.(auger

T.Do.=bk,0'

W
[«
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EX]
o

[+
o

refusal on limestone)

1. TOTAL MUMBER COAE BOXES -
15. ELEVATION GROUND WATER -
1. DATE WOLE !.Yl.". ! COMPLETED
Kvenricar [JmcLineo O%e. PROW vEnY. 12/6/86 i 2/6/86
17. ELEVATION TOP OF NOLE -
- T oF ov L4, 0
1§. TOTAL CORE RECOVERY FOR BORING == [
OEPTH DAILLED INTO ROCK 0.0 . SIONATURE OF INSPECT
TOTAL DEPTN OF HOLE [ K/
sLevation| oerTr o e ICATION OF MATERIALS RECOv: (SAMAcE| Ovan e s
(Deseripsion) Y »o. b Bl it Brre Rl
L] b < 4 - [] .
U,
4k,0
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un.uns Loc l SOUTHWES TERN

GENERAL DYNAMICS

or Temttan)
| PALUXY AQUIFER INVESTIGATION

i WORTH

0. HIE ARD TYPR OF NIV

= s vor
~‘. l‘o*—-ﬁ—““of 8A_96 .ﬂ&‘ 0
i 14 _TOYAL NUMBER CORE BOXES -

16 ELEVATION SROUND VATER 'y
e T_~nnvu Teowrrarin
Evenvicas [(Jincuineo oxa. o veny, | "¢ OATE NOLE 2/6/86 216‘ 86 ‘

- prposr 5 17. ELEVATION YOP OF NOLR -~ 653, /3
. o — JO . 5 16. TOTAL CORE RECOVERY FOR BOMING  —— [
. . HONATURE OF INSPECTOR

TOYAL DEPTW OF WOLE 6.0 ﬂ AM

mLgvaTion| ouPTH [Leseno|  CLANIFICATION OF MATERIALS Rw |2 Ml m-:u :-:-. domh ot
o 1 b . 4 aw. s aris
Q. R
~ 1) During augering
3 9.0 %0 0.3 free water taped E
- ASPHALT, good condit!ﬂon at gs.Oft. below |—
3 grade, -
= + - 12 hours later |-
J_ 0.3 %o 2.4~ water level taped |-
- Y, medium to high at Jj2.5ft. below [C
= plasticity, stiff, J visudl grade. -
1— moist, brown to blac taont E.
_Ei 2.4 to 6,5t E_
3 GLAY, low plasticity, =
pn sof‘c: moist, gravelly, E
10+9 calcareous, brown. —
= SR 2) JARS -
— - visual identificatio
3 6.3 %0 9.0
p CIAY, low plasticity|
-] soft: moist, sandy
- throughout, tan.
-
- 9.0 to 115,52
b LAY, low to medium
- plasticity, soft to DRILLING
] stif? in s;ction. 3) .
203 moist, calcareous, 2&29; 32%8;‘?_ at
L] h
O—g g::;{.ly throughout, top of limestone
] Auger scraping on
— + primary with
3 14,9 to 31 fragments of limesthne
b TAY, mediui found on stinger.
- plasticity, stiff,
- moist, sandy Remarks: ground wat
pun throughout, limy .. 3c sample obtained for
— with many calcium yidua) laboratory analysie
— carbonate seams in ident.
3 section, tan,
= 31.5 %0 36,0
BO .Q] CLAY, medium to high
= plasticity, stiff,
- moist to wet along
= basal section,
- sandy especialiy aiong
- basal tone, calcarsou
— ‘with many lime nodulga
b and blebs in section}
3 reddish<brown., '
%0
LIMESTONE, (2uger
refusal on limestonq)
bo. T.Dl.36l°.
':3:;"'” 1836 srevious eiTions ana ossoLeTs. PRan woLE wo.
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W -y v A
Helo Ne. -37
$ ]
ORILLING LOG | < o7y wESTERN FORT WORTH or 1 sueevs
8. NI AND YYPR OF tY B A JGER
GENERAL DYNAMICS W W“"!tm“gﬂ-_‘_—' 3
PALUXY AQUIPEE INVESTIGATION e T
NCY FAILING 1500
(A chown o | 8 A} 8 T"& wﬂ%‘.‘ I UNDISTURSROD
A-g? 14. TOTAL MUNMBL CORE DOXES -
15. SLEVATION SACUND WATER 2
STARTED COMPLETED
ous. Frou vany, | & PATE HoLE /2/86 2/72/86
17. ELEVATION TOP OF ¥OLE - 0
b vwe or e 34,0 8. TOT AL CONE RECOVERY FOR BORING ‘i—v 75 .
o oxrrn omeLeo mro mocx 1.0 o SeRATURE O VP RETO
TOTAL ORPTN OF MOLE 35,0 Z; ’?,Ij
RLEVATION “.:1.. . c\.mvtnne:wu*ruuu h:ﬁ’;‘: m’-" 2% P _:c.:-‘::'::}::- i ot
L] [ * 9
O
% o 0 1) No free water =
— 0.0 to 0.3 encountered to t
3 ASPHALT, good condition depth. several hourg—
= later boring bridged
T 0.3 to b 51 in 2 27.0ft.-dry. E
] CLAY, low plasticity, E
— soft, moist, gravelly, visudl -
= limy with nodules in —
ident.
j section, tan to brown. -
= +
3 4,5 to 24,5% 2) Jags E’
LA low to medium . . o ;
10«§ = as;:icity. soft, visual identificatio
. moist, sandy throughouyt,
— sthali .1limy nodules
’3 scattered in section,
- tan.
.E 3) PRILLING
* -3 24 to 4.0 ‘o.o - 35-0' B"Auger
] CLAY, medium to high to depth. auger
e plasticity, stiff, advanéed into limest
3 moist, sandy, rimary with fragmefIs
_E calcareous, reddish- o?‘ limels(tone on &n
g brown. stinger.
20+84 34,0 to 35.0 isuall
3 LIMESTONE, light gray fdenth
- fine to coarse graired,
—
p= soft.
= T.D.=35.0"
—
-
]
3
—
30+9]
-3
3
- 40
ENG FORM 1835 ppevious xormons ane ossoLare. ROJECY l"“l 2



Hole No. 0 -38

IEﬂlﬂT7 RIVILCAWSS V1
DRILLWG LOG SOUTHAESTERN PORT #QRTH or 1 swezrs
0. SIZR AND TYPL OF BIT B " I
GENERAL DYNAMICS g -
FAILING 1500 .
RSB W e [ (e
BA‘98 14. TOTAL NUMBER CORE BOXES - i
185 ELEVATION SROUND WATER * N
. DATE nOLE eTanTRO TcompLETED
E)ventican (JincLimzo 0ge. PROM VERT. 2/7/86 i2/7/86
1. CLEVATION TOP OF WOLE -~ S43, “t
: THICHNERS 07 oveE el 1.9 TOT AL CORE RECOVERY FOR BORING =~ [
OEPTH ORILLED INTO ROCK 3,0 : SHERATRE OF INGP T
|s. TovaL oerTH oF woLs 4,5 m AM
SLEVATION ot:m Lzaewo| ‘“‘""&I‘.‘L:.?L“'““"' 31:?0:\: '.:x.:“n (Dritting ...::.E.:;.':a dopth of
L) < » P
o L] % . .
3 0,0 to 0.3 1) boring taped to
Y U visudl depth-dry.
¥ —1] ASPHALT, good conditioT ident.
0.3 to 1,5
CLAY, low plasticity,
soft, moist, gravelly,
sandy, brown.
1.5 to 3. 2 "
LIMESTONE, light gray, ) JARS
ne to coarse grainedj visual identificatiqg
10 arenaceous, soft.
3.5 to k.5
CLAY-SHALE, tan to .-
greenlsh-gray,
calcareous, soft. : 3) DRILLING
0.0 - 4,5, 8"Auger
T.D.=4.5" to depth.

remarks: Boring
offset approximately
35 ft. west on line|{

20

ac

IIIIIIFTT1IIIIIIIIITFIIIllllllll[1]ll[l[ll|llIl'lllllllllIl1ll|Illllllll'lﬂl]]lllllllIIIIIIIIIIII

4o,
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Holo No. 84 -
SQUTHWESTERN |u 1 swEETS
0. UIL ANG TYRE OF NIV L
[ . ) -
PALUXY AQUIFER INVESTIGATION . -
PAILING 1500 |
MG. (Ao ahoun e drowing u‘ol &-99 > m&l L4 al!‘?‘l‘(lﬂ z’.“:a‘a ; ws‘“‘““
i 14, TOTAL CORE BOXES -
15, ELEVATION GROUND WATER LA
‘e DATE wOLE TOVARTED Tcowdiaven
OR6. FROM VERY. ‘ 2/7/86 2/?/86
k= = 5% 17. ELEVATION TOP OF HOLE -- o3t P9
o —w" DR T Ty -
TOTAL OEPYH OF HOLE 4,0 RE
utv:non nv:u LIG:IOI c“""‘&?&""‘"“ ::%%:ve gao:-'s?..l (Dratting '-:‘:-.."”'::E:. o ot
0.3 TuJ 1) Bori taped to =
- visudl ng =
= 0.0_%o 0.% ident. depth-dry. =it
r ASPHALT, good condition l -
L 1 P—
— 0.4 to 2.5 :—
- CLAY, low plasticity, -
— soft, moist, gravelly -
3 sandy, brown. -
— 2,5 to 14,0 2) JARS =
3 MESTONE, light gray visual identificatiofl
- ’ L -
ol ffne to coarse grained, -
107% soft. —
= T.D.~4.0° —
J 3) DRILLING —
- 0.0 - 4.0, 8"Auger [
- refusal in. limesto[®
3 primary. -
- [ Remarks: Boring -
3 offset approximately—
= five feet southwest{—
20+9] dl
3 -
= =
3 -l
-
—
—
4o, -
m.ﬁ:g'.“ 1836 rrevious soimons ang ossorare. FROJECY | oL o

(TRANSLUCENT)
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14 TOTAL WUMBRR CORE BOXES

16 ELAVATION SROUND BATIR

STARTED

I
jcowrLeTRD

Dveavicar [iwcuingo oae. Fmew vaay, |'¢ DATE HOLE 2/8/86 i 2/9/86
b= Py T o 17. SLRVATION TOP OF HOLE == S<L7, /D
[ serre omuieo wro mocx 16. TOTAL CORE RECOVERY FOR BORING *

4eQ . HOMATURE OF IRJPECTOR
TOTAL DEPTH OF WOLE 7 ) ,
sLevaTion u:rn Lesanol “'""“6’,‘,‘.’,:&"""‘“ 3@\’- %ﬁ (Oviting ctmen K loce, dope of
[ L] L] (']
0.0+

&lllllllllljllllllllllll

o -
. o

(¥
o

e beobieb®enbod i b S bond o b

0.0 to 0,4
ASPHALT, good conditig

0,4 to 4,0

CLAY, low plasticity,
soft, moist, gravelly,
limy with nodules

in section, tan to
brown.

4,0 to 33 4
CLAY, low to medium
plasticity, soft to
stiff in zones, sandy
throughout, small lim
nodules scattered in
section, tan.

33.5 to 48.0

935¥§L. fine to coarsq
grained, angular to
subrounded, loose,
wet, clean, tan.

48,0 to 52,0

L{ﬁ&ﬁ!ﬂnﬁ. gray,
fine to coarse

grained, argillaceous
with shale stringers
and thin seams in
section, weathered,
soft,.

T.D.=-52.0°

yisual
iden

visugl
ideng.

1) During augering
free water taped
@ 33.0ft. below
grade.

- 2hours later
static water level
taped @ 32.0ft.
below grade.

2) JARS
visual identificatio

Illllllllllllllllllll]lllf

3) DRILLING

0.0 - HB.O. 8“auger
refusal at top of
limestone primary.

48.0 - 52,0, Y"core
to depth.

Remarks:
A) ground sater sam

analysis.

B) Casing advanced
top of primary and

L reamed.

C) After coring
boring bailed. 4".
PYC pipe inserted t
depth.Hole grouted
through PVC insert
with PVC being slow
withdrawn during
grouting.

D) Boring subsequen
backfilled with
cuttings.

E) Boring offset
approximately 7,0ft

obtained for labora Y

e . 4

southwest,
" |
aanve 1836 sravious voiions ane ossoLsTe. 1133 jmi
(TRANSLUCEINT)
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Heolo Mo, 3:iC-
| PORT WORTH &2 heere
9. SIZE AND TYPE OF BITH ™ “R,.4"CORC
N -
¥
FAILING 1500
Rt -.uo. (As shwwn on drawing Hie] " oRotn SRS T Tanan I”'Q“.“ i wsom-u
; BALC-100 16 TOTAL NUMSER CORE BOXES 1
15 CLEVATION GROUND WATER (X3
START RO T COMPLET O
RAvenricar [incrLingo 0E6. FROM VERT. 10 DATE o ‘ 2/8/86 ; 2/9/86
17. ELEVATION TOP OF NOLE -
E:xuzLT:':::"ou "’E '8 18. TOT AL CORE RECOVERY FOR BORING L)
ROCK . [19. HONATUNE OF_INEPECT
lo. roTaL oEPTH OF HOLE 52,0 Jﬂm
sLEvaTION, u:vn LEGEND| CLAmIPIC "°: L SATEMALS =':§°‘:& 2‘0‘%& (Dritting 'u:::’:.}am“
. < | ]
{0, -
= -
3 -
3 3
= —
— | B0 | ¥ —
- -
3 —
—k A -
50 P T b1t =
g A ==
- -
— —
§ S 5.0 —
— [
— -
3 —
60.53 ml
= -
— -
—
E S
i —
— -
E 2
10. —
o =
—1 -
3 -
= =
= C
E 3
80, =
wan s 1836 eravious eoinons ane omsovars. FRosECY ]m‘ o
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Helo Na. 3A4C~1C1
| PORT WORTH or 2 swexrs

19. SIZR AND TYPE OF B4T R ¥ * L4*CORE

PAILING 1500

13, T . OF OVER- Iu-fw.lo | UNDISTURSED
sy LA T, 0 H 0

NQ. (Aaal---&-ﬂm“i

o 0 mambond : BALC-101 T
14. TOTAL NUMBER CORK SOXES
18. ELEVATION GROUND FATER *e
ON OF HOLE Tov 1m
Bvemricar [Jwcineo ote. smou veay. |'& OATE HOLE / 786 i 2/11/86

17. ILEVATION TOP O' oL - ‘48 1 —

. T oF o
2 prmen tz‘g 18. TOTAL CORE RECOVERY FOR BORING 77 Cye
|3 M DRILLED INTO ROCK . S SeNATURE Gi o
TOTAL DEPTN OF HOLE 51,5 A F
cone [sox or REMARKS
fLEvaTioN| ogrTH |LEcEND| CLASSIFICATION OF MATERIALS RECOV- [SAmacE| Deut
i (’u-‘“ [ 32 u'o m“ kg m"::uu.‘.:ﬁ. !
< L] l

P

lllllllllllllllllllllJ:*llIlllllllLlllllllllllll%llllLLlllIlllllllLLlllll;tlllllJJllllllllllullllla"

A

2.0 %o 0.5 L - E
R 1) Juring augering |-

ASPHALT, good conditio frei watergenzguntei .
. +* at 34.0ft. below —

0.2 o 1.2 grade. -
SAND, fine to coarse -Static water level |
gr” ined, loose, dry, taped <t 30.58t H2liw
Zxravelly, clayey, Zrade., -l
brown. -

+ visuﬂl - }

1.2 to 4.0- ident. —
CLAY, medium %o high =
plagticity, stiff, 2) JARS -

=3
(e

moist, brown to black. visual identificati

4.0 to 21.0% ) {

CLAY, low to me#ium
plasticity, soft,

to stiff in zones,
moist, becoming
increasingly sandy
below 12.0"' to depth,
calcareous with limy

A

.

nodules and blebs
noted along basal 3) RILLING
section, tan. 0.0 = 47.5, 8"auger
- refusal at top of
20 21,0 to 23,0~ limestone primary.
GRAVEL, fine to coarse 47.5 - 51.5, 4"core
gra neg. ;uhrounded o] to depth.
rounded, loose, dry,
clayey, sandy, tan. {igua} Remarks:
- jdent.A) casing advanced
23,0 to 35.0- top of primary and
CLAY, low plasticity, L reamed.
soft, molist, calcareoup, B) After coring, ho
tan, bajled repeatedly
- until nearly dry. o
35.0 to 4b, s~ 94 1b. bag of cemen
CLAY, medium to high used to grout hole.
plasticity, stiff, wet, ,STout extended to
30 calcareous with limy a t. um below
seams and nodules grade.
throughout, sandy, C) Boring subsequentiy
reddish-brown, backfilled with cutt s.
D) ground water samjle
bhoS to b » obtained for laborajery
GRAVEL, coarse grained), g analysis.
rounded to subrounded,
loose, wet, clayey,
brown.
403 A
u&m" 1836 erevious xoimons ang omsoLaTe. FrRasecT ‘[W

(TRANSLUCENT)




¥

Hole Ne B LC~101
]

DRILLING LOG

Vi
SQUTHWESTERN

E ]

GENERAL DYNAMICS

oo Stastan)
PALUXY AQUIPER INVESTIGATION
>

12. ] URER'S DEMGNATI

FAILING 1500

oF SHEETS

v. $IZK AND TYPE OF 81T Q"AUGER D4°C0Re

OF OmILL

-7 ryrr—— m“] SAu o 13. 3;3&‘0?‘&%\‘.'.‘.‘.. gulﬂal.lo : unsuvulnla
: C- 14. TOTAL NUMBER CORE BOXEY 1
15 ELEVATION GROUND WATER *4
OIMECTION OF WOLK 1STARTED | comPLET gD
éVCITIeAL CJmerinao OEE. FROM VERT. 0. OATE woLE { 2/1 1/86 i 2/1 1/86
17. ELEVATION TOP OF HOLE -
uh oF o 42.5 18. TOTAL CONE RECOVERY FOR RORING 77 O .
Jo- oePTH omiLLED YO ROCK 4,0 . SIGNATURE OF INSPECTOR
. YOTAL DEPTN OF HOLE 51.5
uzv:ﬂon u:m Lecewo) “'"""(‘,‘,m:.‘,’.’d""“""' =¢:§°€v'. :fs':?.'l (Dritting -::;‘::‘-:t:-‘:.' dopth ot
e * A '
Lo .4 -
3 47,5 to 51, -
= LIMESTONE, brown, —
- fine to coarse grained, 'E
] argillaceous throughout bisual
= with many stringers and | dent -
3
— thin seams noted, -
— fossiliferous, in-place ' E_
b fractures noted, soft.
= 47.5 —
—F= T.D.=51.5" C
Y —
I 049 —
50 . 1 T :
L —
X Sl.5 =
_.: E_
— —
E -
= —
60 o] -
3 =
. ot
— :_
0+ -
7 ‘E [
- —
~ —
—-Il t__
- -
= -
80,07 — =
E"ﬁ:?'.“ 1836 raavious eorTions ane cwsoLETE. FrojECT ["°“ 2

(TRANSLUCENT)
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Hole No. 8ALC-102
T

r FORT WORTH or 2 sweers
. $IZE AND TYPE OF MIT B AUGLR CRe —__ 1
L [TV, BAYUN VOW RCRVXYIOR s -
i 5 =
PAILING 1500
15 TOTAL NO. OF OV METURS KD t UNDISTURBRED
HoL . (Ae ahown en ol SUROEN Mu%xtu ‘ H

14. TOTAL MUMBER CORE SOXES 1

15. ELEVATION GROUND WATER -
TSTARTED TCoMPLETED
Kyvenvicar (JincLinas Of6. PROM VEAT. '6. DATE worE l Z/i 2/86 P 2 4/86
o p——— 17. ELEVATION TOR OF NOLE  ~= (b P8, & 2
' OEPTH DRILLED INTO ROCK f g A; 19 TITAL CORE REcovERY Fon sommd H6, 3z h
. . SIONATURE OF INSPECTOR
1 TOTAL DEPTH OF HOLE 80,0 ? K AL&J#;.
ll.lv:nen ot:vu vzaEno} c"“‘"",‘g‘,‘.‘.‘.’,“'.;‘,'_,“'“'“u {t‘:‘?v! &o:?.ﬁ (Detiting ..:':-:.'.".:{.:- domeh of
< L 2
P.0 - e -
0.0 to 0.2 L 1) During augering [
free water encount d
ASPHALT, good conditio 335.0ft. below grade.

- Static water level
0.2 to 1.0- taped at 34.0ft. be

SAND, fine to coarse grade.
grained, loose, dry,
gravelly, brown.

1.0 to 6.52 Visu&l
CLAY, low plasticity, idendy.
soft, moist, gravelly, 2) JARS

calcareous, tan to ) . L .
brown. ! vigsual identificati

£.5 1o Uk.0F

CLAY, low to medium

plasticity, soft to

stiff, moist to wet

along basal section,
calcareous with limy

=
o

llllllllllilllllllllljllf1lllllllllllllllllllllllFillllllllllllllllllllllﬁ?lllllllllllllllllllllll

nodulisland blebs 3) DRILLING

especially from - "

31:0434.0} beconing refusal at fop ofo
ncreasingly sandy

limestone primary.

60.5 - 61.0, 77/8"
rock bit.

below 39.0'to depth,

[\
o

L4.0 to 60,5 p 80 0
1.0 - &, 4"core
CIAY, medium to high !
plas%icity. stiff to to depth.
hard in zones, wet, Remarks:
calcareous, reddish- A) Cdsing advenced t
brown. top of primary and
eamed.
ivisu
60,5 to 6°2% jdeny.B)Rock bit advanced
into primary and ho
LIMESTONE surged.
—rlj———go 2 ; 61£.sbrown. G) After coring, ho
n 0 coarse bailed repeatedly 1
grained, strongly
0 nearly dry. Two 9&4l
argiil&ceous.highly bags of cement used
fossiliferous,soft. to grout hole. Grou
61,4 -~ 61,8, tan, extended to . _ .. p.o
flne to coarse approximately S55.0f
grained, arenaceous, datum below grade.
moderately hard. Casing subsequently
61,8 ~ 62,4, gray, withdrewn.
fine grained,slightly D) Boring backfille
argillaceous,well with cuttings.
cemented, hard. E) Ground water sam
obtained for analys
F) Boring offset
L o seven feet due west
ENG FORM PROJECT

wan vy 1836 magvious cormans ane omsoreTe.
(TRANSLUCENT)




- ———— e

Hole Neo. -
T
P or 2 sueers
9. 8128 A0 Tveg o &t S "AUGER, 4 CORE
VL WANUP ACTUREWS ORBIGNATION OF BRice
FAILING 1500
13, % . OF odt#“. gu"’(l.)-lln E wulauni[n
16, TOTAL NUMBER CORE SOXES 3
15. ELEVATION mo WATER 4 u
: ; T iaves —TcowsTaves
Evenricar [(JincLingo Oue. PROM VERT. '6. DATE noLK 12/1 2186 (2714 /86
; 17. ELEVATION TOP OF nOLE -
— d 60,5 18. TOTAL CORE RECOVERY FOR SORING D¢ [
Jo. o&PTH OMILLED nTO ROCK 19,5 [79. SIGRATURE OF INSPEE TOR
TOTAL DEPTH OF HOLE 80,0 ‘3 . R"K
; sLEvaTION u:rn Lzagwo] cn.mnc&o.:&v-‘urnuu =l:'c°o:v'~ 3:?“'- (Dritting '.:.:-:zl:.'::v dopin o
L] [ L] 2
“0 l‘ T :
: 62 .Ll t0 6 i .1 :
-E §&E dark brown, =
= lam ;ted. arenaceous, -
— soft. -
= -
3 63.1 to 66.5 1 -
= SAND, fine grained v 5“71 =
b 3 weaNiy cemented, ideny. =
] 3 silty, calecareous -
3 throughout, light gray -
- —
! 5079) 66,5 to 77,6 —
l 5 SHALE, dark brown, -
— very thinly bedded, —
{ - arenaceuus, soft. -
— 22:6 %o 80.0 —
4 5 SAND, fine grained, -
— with coarse gralined ull
1 = sands noted, weakly -
cemented throughout, -
j coarse grained —
- uncemented zones —
= throughout, silty, —
ko o very soft. -
= ALo -
= .0.-80.0° =
A =
0.0 —
648 | —
s | 1 -
“e —
L —
. 3 E
b0 ; —
LS —
G "._
0 -
L 2 —
00 -
| 760 | ol
m L -
0.0 r
bo o3 : 3
ENG FORM 18 36  srevious eoimows ane ossoLeTe. FROsRCY [eone wo.

(TRANSLUCEN T



v

HoloMe. - . el
W or 2 sumuvs
Cons

W, MZE A0 TYeR OF WY S AUGER,

T KT R YO T BERaR AT S ST

PAILING 1500

" 7ma w%?‘.‘.lu.ﬂn.lo :uuoum.lo
0 Q
14 TOTAL CORE SORES 1
) 18 CLEVATION SROUND JATER 4
: . DATE OLE T |STARVED ;m
Xyvanvricar [Jimciingo 066, PO vERT. 12/18/86 i2/19/86
ot 550 17. ELEVATION TOR OF HOLE == P
- = : « nec 0.0 |
F e omcoo eve s ] e o ey 7008 8
b TOTAL DEPTN OF HOLE 65.0 : -L___
; uiv:ﬂu ot:m I.l‘:“” CLwnnc(ﬂc.:& NATERIALS 3;:.- &‘.”‘-_}-57: Dettiing M‘:—::?:'b'a &.4
0.0 -
1) During augering |-
= 0:0 %0 0,5 free water meisu:ed E_
= ASPHALT, good conditio 4 35.0 ft. below -
b g T grade., 3Static waZerjé—
— + level taped at 36.58%.
: - Q.3 %0 1.3 below grade. =
3 SAND, fine to coarse -
+ I graix.\ed. loose, dry, -
p- gravelly, brown. -
- - -
4 -3 1,08 . visudl —
b= CLAY, low plasticity, idendy. =
10 o] soft, moist,calcareous) -
sandy, gravelly, tan =y
3 to brown, 2) JARS -
—] gt visual identificatio
3 3.0 to 10.6~-
H __E c , medium to high
- plasticity, stiff,
"3 moist, sandy, gravelly],
= calcareous with limy
‘ ! 3 nodules and seams
- in section, reddish-
= brown. 3)
3 10.6_to 27.0% 0.0 - 57.0, 8*auger
’ 2067 CIAY, low plasticity,
- soft, moist, sandy L
) s shroughout with a 57.0 - 65.0, 4"core
- strong sgnd ixz'act%on to depth.
- noted 2 0 . isua
j gravels i%:"‘t?d_gi%.‘o'td ]denJ Remarks:
- 26.0; ealcareous, A) Casing advanced
= tan, to top of primary;
_3 boring surged.
= 22,0 to 33.0% B) After coring, ho
= , medium to high b‘%-}id rep;;tg;i_ly
— asticity, stiff until near Y.
3| selsry caltarecus’ % 1b beg of cemen:
Jo.0 ;ﬁg'li{:ys:gg\i%;s and Grout extended at 1
J reddish-brown. ' 5 feet above primar
- contact, Casing
— subsequently with
3 2.0 %0 52.Q
3 CIAY, low plasticity bakFiiteq with
1 c w
- cott: moist, sandy ' cuttings.
3 g?ushout.ulureoua D) Berirg offset
- approximately 3 ft.
- - west,
‘ 3
L |s0.9] :
mﬁm" 1838 »revicus eoiions ane ossovers. s B ailes

(TRANSLUCRNT)
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Hele No. SALC-101

FORT WORTH

or 2 swueTs

1. ZQ AND TYPR OF OIY 8 TAUGLR , 4 COURS

FAILING 1500

3 YOV & w K tﬂl?\ﬁoilb ‘; WBIOITUHI.B

14 TOTAL NUNBER CORE BOXES 1

16 ELEVATION GROUND WATER *%
W pave vk -
Fvenricar (JiwcLineo ON6. PROM VERT. woLE l 2/18/86 27;. 9/60
pors or - - 17. ELEVATION TOP OF MOLE -
- SvERRum™ 320 18, TOTAL CORE RECOVERY rOn somne 70, 0% .
OEPTH ORILLED WTO ROCK 8.0 [, HGNATURE OF MSPECTOR,
TOTAL DRPTH OF MOLE 65,0 m
sLzvarion| oerru |Lesano] A Sy T ERIALS 3%?0:\: l.flzﬁ (Destiing ...:?:‘,:‘,':.':‘.:- donth of
- » é | bairy S
Lo.of -
- .0 to 60, ~
= -SHALE, tan to =~
- greenish-gray, -
= calcareous, soft, E
3 60.5 to 61,6 -
= LINESTONE, tan to gray —
3 ne to coarse grained ~
% arenaceous, weathered, visupl -
siliceous zones noted idenF. o
3 in section, fossilifergus -
50 6 moderately hard. L__
b 61.6 o 62,4 =
3 %g%g. dark brown, —
- aminated, arenaceous, -
] soft. -
3 =3
3 62,4 to 65,0 -
= SAND, fine grained, 57.0 =
weakly cemented -
throughout, calcareous| /£, -
very silty, becoming 590 -
strongly argillaceous -
» below 63.8' to depthy | ¢ -
¢ light gray to brown 1 —
along basal section. | 6.0 -
T.D.-65.0"' L E_
5: skl e . o.a E
- —
i K | 65:Q —
] -
é =
70 64 ol
3 -
— -
3 =
3 =3
3 =
3 ==
= =
o.m
m&m‘ 1836 rravious toiions Ane ossoLETE. PROJECY |orE we:

(TRANSLUCENT)




PORT WORTH orl swexrs

0. HTE AND TYEE OF e-.?“! "Aus"ig ‘
. -

FAILING 1500

1 TOTAL MO OF '..“u!m ‘zm

o 9 )
. BAkC-10b 16, TOTAL NUMBER CORE BOXES ]
15 ELEVATION SACUND WATER e
; . oAt woLs TSTARTED | COMPLETED
(Bvenvicar [JmcLingo ORe. FROM vaAT. | 2/20/86 2/20/86
br. Ywicxngss or overaunoan 1< .7 :::::::::::v:'," m:@‘ 27 .
[ DEFTH DRILLED IMTQ ROCK 5.0 W, HONATURE OF INSAECTOR
TOTAL OEPTH OF WOLE 40,7 me
‘ CLASHPICATION OF NATRRIALS A5one |sox on REmAnKS
ﬁ.lv:ﬂﬂ "P:ll \.to:uo ('“‘m ﬂluc.ﬂvﬁ- “?l (Dyitling _..‘: “’; u‘::n“
0.0 -
-4 1
3 0.0 %0 0.5 fres nor aecoumnse B
pu AS ood condition #31.5ft. below grad
- ASPHALL, & Static wateﬂ level
3 + taped & 30.4.t belos
—3 Q.5 %o 2.5 grade.
- SAND, fine to coarse
3 grained, loose, dry,
_E gravelly, brown.
3 2,5 %0 35.7 risuall
3 CIAY. low plasticity [dent}
103 to medium plasticity,
- soft, moist to wet
- 2) JARS
= along basal zone, —
-~ calcareous with limy visual identificatio
= nodules and blebs in
o section, sandy with
~ strong sand fractions
-3 @12,0114,53 16,0£18,01
- tan.
—
- 38,7 to 40.7 {isu&l
- dent}
~ %Eﬁzm}:,.light gray -
p= e to coarse graineé. 3) DRILLING
3 prominent fracture 0.0 - 35.7, 8"auger
2051 noted @ H refusal at top of
3 siliti:ecims . 15Ey limestone.
- fossiliferous "
3 ssction, moderately 25’3 - 40.7, 4"core
— hard. o depth.
E T.D.-40.7" Remarks:
- A) Casing advanced
3 top of primary; bor
s surged.,
pn B) After coring, ho
3 bailed repeatedly
— until nearly dry.
3 941b, bag of cemen
- ugsed to grout hole.
30.5 Grout extended to
3 at least 5 ft. abo
- primary contact.
— Casing subsequentl
pu withdrawn,
3 C) Boring subsequen
= backfilled with
3 4| cuttings.
- H D) Boring offset &
= m— west,
I x { |E) ground water sam
— ebtained for laborafory
50, - analysis.
T TWOLE WO,
u.am‘ 1836 rauvious sorTions ant owsoLETR. ProJECY | Rt

(TRANSLUCENT)



m——‘ dt § T o

S e e

Heolo No. 3n-]
]
DRILLING LOG | SOUTHWESTERN FORT WORTH looz  haers
GENERAL DYNAKICS CX TRl Y |
‘or Siatiow)
PALUXY AQUIFER INVESTIGATION
ILLING AGENCY PAILING 1500
G 1500 _ |
.(‘.“-M“.! " %w %“!Ilawllh ::t-uavvl-ln
: aA-loS 14. TOTAL NUMBER CORE BOXES =~
15. ELEVATION SROUND WATER - _
STARTED T CoMP,
e vmomvenn, | 0T 1701786 3/21/8€
F po 17. ELEVATION TOP OF HOLE -
. — 52.0 6. TOTAL CORE RECOVERY FOR SORING = o *
Js. oePvw omiLLeo mTo MocK 0.0 o SGRATURE OF NSPECTOR
Is. ToTAL DEPTH OF wOLE §7.0 ”-;-
sLevation] oesru |Lroano) CLATIPICATION OF SATERIALS AL Rt Orating e lose, depen ot
. . . A lf' "'0- --l-“-u..u-um-d
b= 1) During augering |~
3 0.0 to 0,6 free water encountef®d
_5 ASPHALT, good conditioh @ 36,0ft., below —
grade. -
pm + Static water level [C
— Q.6 to 2.4= taped ¢ 34.5ft. —
- AND, fine to coarse below grade. C
= gralned, loose, dry, C
= gravelly, brown. —
pm + _:_
— g.'-b ;Q 5“‘-0- risual _—
- CLAY, low to medium jdent) -
— plasticity, soft to —
100 stiff at depth, moist 2) JARS E
-] to wet at depth, visua}l identificatiop-
— calcareous with limy -
- nodules and seams in —
e section, sandy -
— throughout especially —
— 11,0414,0} 19.0'-25.0° —
. - IIEE? vels note . -
] @1&:‘0 .07 tan. -l
3 3.0 to 57.0 3) DRILLING -
- CLAY, medium to high " —
p 0.0 - 57.0, 8"augerfp
-] plasticity, stiff, fusal t T E
wet, calcareous, refusal at top ot |-
2007 M limestone primary. [—
- slightly gravelly,
h reddish-brown. Fragments of limestegne
- noted on stinger. |-
= 57,0 —
3 (auger isuafl -
[} d s -
- refusal on top of tdent —
hn limestone). —
3 T.D.-57.0° =
30.0_5 =
- 2
= —
= -
3 -
= =
= =
- —
40, 0 -
a‘&mu 1836 srevious €01 TIONS ARE OESOLETE. pROJECT _lm
(TRANSLUCERT)
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Melo Me. GA-105

FORT WORTH

orl sueETs

. s1zg Ao vvew o :t8 "AUGLR

[
‘ FAILING 1500
[HY Yo‘t& w ."7"'- !U'Bunlo , u-oc')-m-ln
' 1a. TOTAL NUMBER CORE BOXES —
18 ELEVATION SROUND WATER -

16. DATE NOLE

vaaricar [CJimcLingo _ O%e. FROM VERT.

I
B/31/86 13731786

17. ELEVATION TOP OF NOLE

L . THICKNESS OF OVERSURDEN
l ass BURD! 57.0 18. TOTAL CORE RECOVERY FOR SORING =~ >
' 8. DEPTH DRILLED INTO ROCK 0.0 75, HONATURE OF INSPECTOR
| lo. TovaL 0gPTH OF HOLE 57.0 ol
\ } ‘ CLASSIFICATION OF MATENIALS At poxonl o nEhaanns
sLevation| oerT |LecuwD) (Dossriptian) sy gy frelnh

-8
4

; e ~°: < [) 2

\n
o

isual
fdentl

Pl bd o odeed oo

”'ImllllllllllllllIIIIIWIITTIIIIIIIHHIIIIITHHIIIFIIllll|llll|lT”]llll|IIIIIIHIIIIIT]HII

* 60 L ) .
) -
3
4 3
=
70+9)
\ E
—
=
A —
—
* 3
3 80 oa

ENG PORM 18 36 pauvious apimons ane oesoLETS. pROJECY I”" mo-

MAR 79
(TRANSLUCENT)
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XY

GENERAL DYNAKICS

- i ZhuASanuting
Hole Me. 5.1 ~106

PORT WORTH or 2 ueers

0. SIZE AND TYRE OF BT " 3

[T SARGPACTURERY SERSNATION OF SATLL

PALUXY AQUIFER INVESTIGATION

‘ A
" S B T Vixen

choum an drowing sete]
i 8A-106 14, TOTAL NUMBER CORE BOXES =
: N 15. TLEVATION GROUND WATER -
- Y. STARTED T | COuPLETED
Xivenvicar (JwcLingo ___________ ORe. RO VEAT. 0. DATE wous 3747868 i3/4/86
= —rr 17. ELEVATION TOP OF NOLE -- GG D2
- 61,0 19. TOYAL CORE RECOVERY FOR QORING =~ ~ s
[o. oePTw owLLED w0 mocK 0.0 5 HERATUNE OF NSRECTGR
TOTAL OEPTH OF HOLE 61,0 A olla
sLavation| perTe {Lee CLASHFICATION QL PATEMIALS ng-“" SRBACE |  (Drtting thum mates iove, dopes of
B :‘4 . . "'0- -n-.. if signitionss
[} M
1) During augering
0.0 %o 0. free water measured
ASPHALT.good condition at 35.0ft velow
grade.
0.7 to 1,8% - 3tatic water level
taped at 33.5 ft.
+ fine to coarse below grade.

clayey, brown.

1,8 to B.Qt

brown,

8.0 to 10,5

calcareous, tan.

10,5 to 14,02
soft, moist, very

sandy throughout,
calcareous, tan.

calcareous, tan.

16,5 to by, 0t

stiff along basal
seams and nodules

vel. geam noted
2@ 27.0428.0; tan.

44,0 to 52,0t

llLllLJlllLLlLlLllLlLilllJlll'lLllllllllllllllllli;llljlllllllllljijlljlll%ﬁillllllllijlilllllljjl. i

brown,

grained, loose, dry,

CLAY, low to medium

10 plasticity, soft, uoisk, visugl
slightly gravelly, ideng.
calcareous, tan to 2) JARS

- SAND, fine to coarse
grained, loose, moist,
very clayey throughout|

ClAY, low plasticity,

14,0 %o 16.5% ul
visugl
SAND, fine to coarse ident.

grained, loose, moist,
very clayey throughout]

» low to medium
plasticity, soft to

calcareous with limy

throughout, sandy,

, medium to high
plasticity, stiff,
wet, calcareous with
limy seams and nodules|
throughout, reddish-

TTIfTTTTT[TTIT]ITTT[TITI]lel

visual identificati

3) DRILLING

0.0 - 61,0, 8"auger
refusal at top of

limestone. Fragment
of limestone noted
on stinger.

zone

“&m‘ 1836 enavious eornons ang ossorere.
(TRANSLUCENT)
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[
FAILING 1500

e el el

14 TOTAL NUMBER CORE SOXES

Klvearican [Oincrineo

18. ELEVATION SROURD WATER £ X2
. DATE woLE |'3‘/..5'[‘56 ‘3‘7,:"/% 6

TION TOP OF NOLE

. Tcxuass or ovEnsuRDEN 61.0 n. ot
Js. 0&PTH OmILLED WTO ROCK 0.0
TOTAL OEPTH OF HOLE 61.0

15. SISNATURE OF lr

0. TOT AL CORE RECOVERY FOR SORING

latte

\n

o
i’ll.llllllllllllllllllllllzllllllllllLlllllllllllllilllllll

ﬂ

~
o

lllllljllllllllllllllll

.

I (o s
refusal at top of

limestone).

ToDo-éloO'

o

CORE
sLavaTION] u:m Lesano) “"""“w‘"“""""""“" gclregw &“?ﬁ m::d?:h P
L] < . onitionsd
0.1

— 52,0 to 61,0

3 , medium to high

- plasticity, stiff, Y

-3 wet, calcareous, sandy yisua

- tan. ideng.
= 61.0 -

r”l'l”llll”lll”lrr”[ll”lllll[””l”llll”l[llllrrTHIIT”[ll”ll”lll”lﬂ”lllllllll”'ll”

NG FORM 18 34 puevious rormions ane ossoLETS.

MAR 7V

(TRANSLUCENT)




Hole Me. 8,\-;?2 ‘
FORT WORTH Iu 3. suxvs |
10, IZE AND TYPE OF BIT "Aug,;R ‘

FAILING 1500

15 TOTAL wmurw

14. TOTAL NUMBER CORE BOXES
18 ELEVATION SROUND PATER *e

RacTid lnnv TcomsLavens |
évune: ;‘::eu-co o oae emouvgar. | F OATR NS 3/5/.56 i ';75/ 86

. THICKNRSS OF OVERSURDEN 1.0 17. ELEVATION TOP OF NOLE - i 2 Z37

om0 o o P - LI :
|s. TovaL nerTH oF woLE 61,0 k' 1z
CLASMPICATION 3 CORE | BOX OA REBARKS
nuv:m. ot:vn uo:-o] ,..,,,‘::,‘"'"‘“ ng:'w- ug?l Oratimg ....“.:....‘.'..d.‘.,- gt of
0.0 4 1) Duri R —
uring augering -
0.0 to 0.6 free water encountegad
ASPHALT, good conditio% @ Jg.Oft. below
grﬂ e.
0.6 to 1.u4% -static weter level
taped at 34.5ft.
SAE% fine to coarse
Zra .ad, loose, moist, below grade.
clayey, brown.
1.4 o 6,5 A
CLAY, low plasticity, 2) JARS
soft, moist, sandy, visual identificati
10 calcareous, tan, .
v1su%l
625 to 9.0 ident.
GRAVEL, fine grained,
angular t: subangular, 3) DRILLING
loose, moist, clayey, 0.0 61.0, 8"a
0 - .0, uger
z::y sandy, calcnreousT refusal with suger
* scraping at top of
9,0 to 13 ot limestone. Fragment
of limestone noted
s low plasticity, on stinger.

soft, moist, very
sandy throughout,
calcareous, tan.

13,0 to 15,5 visugl
SAND, fine grained, 1denF.
loose, moist, very
clayey throughout,
calcareous, tan.

15,5 to 45,0%

c s low to medium
plasticity, soft to
stiff at depth, moist
to wet along basal
zone, calcareous with
limy nodules and blebd
in section especially
below 30.0) sandy
especially along topmgs<
section, tan.

bs.,0 to 61,0

LAY, medium to high
plasticity, stife,
wet, calcareous with
limy nodules and bleb
throughout, reddish-

IlllllLlll[lllllllll%llIllllllllllIILUIIlllj}llllIIllll_L]lLl_lllLllll[%J_lllllllllLlllLlJJlllll
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5. TOTAL DEPTH OF HOLE 61.0 H km
BLEVATION| ot:ru LEGEND]| c"‘."'c(‘w"“‘ e T AL :{&?V‘- ’.::'O.L-. Mm~ '—":TA.-;:I";Mm ~
. < L] ']
U L
- 61,0 -
ERE o 3
- refusal at top of —
- limestone). -
= visuall —
- !.clem:r -
- T.D.=-61.0" —
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— p—
50 6] —
— }(isuél =l
- P.den . —
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L H or 3 suegTs
0. UTE AND TYPR OF MY %--Hﬁiﬁ -
] b
FAILING 1500 |
" T..&. .’ "‘.“ ‘D‘MOCD 3 VNN ETURBED
0 i 0
8A-108 14 TOTAL CORE SOXES -
18 ELEVAYTION GROUND WATER *e
STARTED OMPLRY €
~ ———— OGS, FROu VERT. . DATR nock 13/6/86 3/6/86°
X Py 1850 17, ELEVATION TOP OF HOLE == 648, aL
E“"“ SeLLED reTo no ) 2 o 5. TOTAL CORE RECOVERY FOR BORING == .
L 15, SISNATURE OF jN: CTOR
18, ToTAL OEPTH OF HOLE 48,0 y. & M‘
gLgvartion| oerts o CLASSIFICATION OF MATERIALS g‘&:\: wzﬁ (rttiing ‘“:_:_ R e
[ b [ 4 [ [} Py
o L p—
oﬂ 040 £0 0.6 1) during sugering -
ree water measured [
-§ ASPHALZ, good conditioT at 37.0ft. below -
- * grﬂde . -
— 0.6 to 2,5~ ~Static water level |—
3 SAND, fine to coarse taped at 34.0ft -
= grained, loose, d4ry, below grade. -
-] clayey, brown. il
= Qgg%g;,Jtinc to coarsg ident. -
3 gralned, angular to -
a subangular, loose to o -
1 med ium den;e. moist, 2) JARS [
clayey, sandy, tan. visual identificatiqnm
-
9,5 to 12,5% —
SAND, fine grained, E
oose, moist, clayey, [
calcareous, tan. ..3) DRILLING . -
12,5 %o ngjt . 0.0 - 48.0, 8"auger |—
, low to medium §§§§siﬁ wi:nt:“€z§ ~
plasticity, soft to limegtoge Frap entd—
sciff, moist, sandy, rEt . gmen
tan. [¢] mestone noted
on stinger.
20 +
12,5 %0 19.0° visudl
ide:Q.

» Iine grained,
oose, moist, very
clayey, tan.

19,0 to 21,0

CLAY, low to medium
plasticity, soft to
stiff, sandy, tan.

21,0 %o 23,5%

S , fine grained,

oose, moist, clayey,
glightly gravelly,
tan.

23,5 to 48,0%
, medium to high l
plasticity, stiff,
moist to wet along
basal section,
calcarsous with limy
nodules and blebs in -
gsection, tan.

W
o

oo ool o ool e b bou b

mﬁm" 1836 rrevious eoimons Ane oseoLETE. PRosECY | oL wo-

(TRANSLUCENT)



———

DRILLING LOG | SOUTHWESTERN

)

GENERAL DYNAMICS
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17 ELEVATION TOP OF HOLE . (et 7, D <
s ad 42,5 15. TOTAL CORE RECOVERY FOR BORING ‘
- - L]
OEPYH DRILLED INTO ROCK 2,0 ¥. SHGNATURE CP INSPECTOR |
TOTAL ORPTH OF NOLE uq N L
SLEVATION| DEFTH |LEGENO] CLASSIF m&::&u?nuu gcfé’o:vg s'fi".;i"& (Druting :-:':-;-"'::.:‘ o
L] Ll L [ ]
1) Pree water -
0.0 to 0.2 information and -
ASPHALT.good condition statie water levels

. could not be determimed
00 i to 2.0-

SAND, fine to coarse
gralned, loose,
clayey, brown.

2.0 to 35.0%

CLAY, low to medium
plasticity, soft, .
sandy, calcareous, % 2) JARS

hLLIIlJllIIHlIJHlILllF'

=3
o

tan(logged by cuttingp) visual identificatio

35,0 o 47.5%

, medium to high
plasticity, stiff, visupl
calcareous, reddish- ident]
brown(logged by
cuttings).”

42,5 %o 49.5 3) DRILLING
;;gggzg¥§. brown to 0.0 - 49.5, 3&"
gray, fine to coarse fishtail to depth.,

%rained. soft.
logged by cuttings
and drill action).

[S)
o
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T.D.-49.5"
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fident.
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DRILLING LOG

GENERAL DYNAMICS

L or Seattom)
PALUXY AQUIPER INVESTIGATION

L

HOLE NO. (As shown on draming tisfe!

Hele Ne. SAEF-IIO

SOUTHYESTERN POBT WQITH orO  suexTs
-

. NIK AND TYPE OF BIT ﬁ"i pﬁip

L ST ACTURENT DEBIGRATION OF BRILL . |

FAILING 1500
013

" 1’07& wa‘v'gvni'.. !UOMO ;w"o“‘...n

{ BAIP-110

14. TOTAL NUMSER CORE BOXES -

18. ELEVATION GROUND WATER »

Nvenvicar (JincLineo

086. FROM VERT.

. DATE WOLER

STARTED | cOMPLEY RO

]
1 3/13/86 ¢

17. ELEVATION TOP OF NOLE - , 2.2

46,0

|8 DEPTH DRILLED INTO ROCK

18. TOTAL CORE RECOVERY FOR SORING - T

TOTAL DEPTH OF NOLE

S il ./ 73

CLASBIPICATION OF MATERIALS
(Deceription)

SOX OR REMARKS
SAMPLE | (Detiting ¢ water loes, dugth of
'0'0- -...".‘....‘:." ate., it signiticand
]

P
B
Pr

%lllllllllllllllIllllllll

[
o

Innlnulnnlnuinnl|||nllmlm111113111111111]uulnulnn

Piil

0.0 to 0.4

ASPHALT, good conditidgn

0.4 to 1.7

SAND, fine to coarse
grained, loose, dry,
gravelly, clayey,
brown.

1,7 to 5.3%

CLAY, low plasticity,
soft: moist, gravelly{
sandy, calcareous,
tan.

3 to .0

cg%!. medium plasticif
soft to stiff in
zZones, moist to wet
along basal section,
sandy along topmost
section with strongly
atcnaéioza ?ongs ?otgd
311'01 01 00-1
calcareous with limy
nodules and blebs in
section, tan.

35.0 to 46.0

GRAVEL, coarse grained
very dense to hard,
wet, sandy, tan to
gray.(logged through
cuttings and drill
action

46,0 to 57,0%
IONE, tan to gra}
ne to coarse graineq
soft.(logged through
cuttings and drill
action).

€2.0%o s8,%
SHALE, gray to dark
gray.., silty, sort -
in sectiom, (logged
through cuttings and
E-1dgging).

1) During augering
free water measuref
2 31.0°' below grad

taped at 32.8 ft.
below grade,

2) JARS
visual identificatio

isupl
denit .

3) DRILLING

0.0 - 35.0, 8%auger
refusal at top of
cokrse basal gravel

k"j.d, casing set
at top of gravels,
Annulus filled with
bentonite to grade.

35.0 - 238.6, 33"
fishtail to depth.

<

visuall

ident, Remarkss

A) No hydraulics us
in drilling through
upper and lower
Paluxy to top of
Glenrose dolomitey
exceptions: 38
%gb. -104,5,
09,5-111,0,

1730“L73-5.

B) 240 ft of tremie
pipe advanced to
depth.

C) twenty (20)

ninety-four pound
bags of portland
cement used in grouping
hole from depth to
grade . using a rati
of 7 to 7.5 gallons
water to 1 sack of
cement. Notes a 1:6
ratio attempted,

viscosity too high
X a

ENG PORM 1835 pnevious roimons ane ossovers.
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ORILLING LOG | SOUTHWESTERN WORTH or 6 swaxrs
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PALUXY A UIFE; INVESTIGATION T T
USCE PAILING 1500
. (A ahown en drowing tiite] - 'mon”“ w%:‘altu eTuRSED i b adhalll]
ond Bte mumbe | 8A3P-110 o] o]
: JE=- 16. TOTAL NUMSER CORE BOXES -
" lL‘I’VAﬂM GROUND WATER »w
DIRECTION OF nOL T STARTED TcowrLavED |
Xvennicar Jrucuingo ORS. FROM VERT. ‘6. DATE noux b/llL% : 3/ 8/86
I'! TWICKRESS OF OVERSURDER 17. ELEVATION TOP OF NOLE -
Eolm ey p— 46,0 18, TOTAL CORE RECOVERY FOR BORING == *
192,0 (1. HOWATURE OF JNSPECIO
TOTAL DEPTH OF WOLE 238.0
\ CLASKIFICATION OF MATERIALS S CORE |Box on REMARKS
M:"lﬂ DI’:\I LGO:IO w‘ nt.%glv- IA.T‘.\.I fm ..T'..“m of
e em -
3 D) After 19% bags |
3 " {used in grouting, E
— 8,5 to 61,2 an initial il
p grout -
3 SANDSTONE, very fine level of 2,0ft below—
_g gralned, siltg, grade was noted. —
calcareous, soft. Tremie pipe was —
- (logged through . subsequently removeds
- cuttings and E-log). A final grout level [
of 10.0ft below grea
| T 1.2 to 73.0% gzshnoted st Ségst L
] T 8l.2 to 73.0 ours. An iti
= . SHALE, dark gray, One-half bag of
- arenaceous with cement was used to
o : abundant sandstone grout to grade .usin
P P I} seams and stringers the same 1:i17 grout
‘ e %n section, soft. ratio.
) logged through E) All au .
- ger cuttin
| o cuttings and E-log). visud] vere removed and
Y 0 to 85. <t ident. stored in sample .
' z }o E i- i‘ .
h
F) Two samples of
s Iine to
4 L drill water obtaine
T Salcaresus, enaly | for analysis by SWD
1 ) with inferred shale lab.

stringers and seams,
soft.(cuttings and
E-log).

85.5 to 106.0%

At SHALE, dark gray,
Inferred sandstone
stringers and seams
in section, soft.
(logged through E-log

‘ = and cuttings).

G) Boring offset 7, .
due east.

>
e
o
e aeeestis
Ve o Y]

+ visugl
106,0 to 112,0 Mrply

SANDSTONE, fine

grained, silty,

calcareous, inferred

shale stringers in

20 section, soft.(logged
through cuttings and

E“log .

112,0 to 166,0%
SANDSTONE, fine to
coarse grained, silty,
calcareous, soft.
(logged through E-jog
and cuttings).

166,0 %o 167.5%

SHALE, dark gray,

soft.(logged through

E-log).
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— 235 OF OVERSURDEN ’.‘6 17. ELEVATION TOP OF HOLE
- =0 18. TOTAL CORE RECOVERY FOR SOMING  —= .
|5- OSPTH DRILLED INTO ROCK 1929 [T, HGNATURE OF INSPECT OR uun
TOTAL DEPTN OF HOLE 238.0 TM
mv:ﬂen on:u Leseno “‘.""(‘p'.".‘:,:&“'“'“"' 3‘2“&'- .? (Dritting r—“-::::a’.‘.:. adopeh of
80 -
= 16 2.5 to 230.07 il
- SANDSTONE, fine to -
— cogrse grained, —
- silty, calcareous, -
- inferred shale seams -
and stringers in -
section, soft. —
(logged through -
cuttings and £-log). —
230.0 to 236.0% visugl =
. ident. =
SHALE, dark gray, —
arenaceous with —
sand seams and -
stringers in section) —
soft.(logged throu -
cuttings and E-Log). —
236.0 to 238.0 =
LIMESTONE, Light —
&ra Yy, ne grained, -
hard(logged through -
cuttings and E-Log). -
T,D.-238,0’ :—
yisual E
jdent} —
E -
E 2
|10 -
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- —
J -
e— .
3 =
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APPENDIX I

REPORTS OF MONITOR WELL
ANALYTICAL RESULTS




W BERES Ran —
, . ~ RECEIVED
s . : SEP 211835

H
. x
b £

BROWN AND CALDWELL

[IARGIS & ASIICIATES. THE.

ANALYTICAL LABORATORIES .
LOG NO: P85-08-419

Received: 29 AUG 85
Reported: 18 SEP 85

David R. Hargis

Hargis & Associates, Inc.

1735 East Fort Lowell Road, Suite 5
Tucson, Arizona 85719

Project: 250

KEPORT OF ANALYTICAL KESULTS

? LOG NO SAMPLE DESCRIPTION, GROUND WATER SAMPLES DATE SAMPLED
1 ue-d13-1  H4-52 27 AUG &5
08-419-2 HM-53 ) 27 AUG 85
| 08-419-3  P-11M 28 AUG 85
‘ PAKAMETER VB-419-1 08-419-2 08-4139-3
P baae/Neutral Extractables
.raction 09/02/85 09s/02/85 09702785
1 Date Analyzed v9s14/85 Q09/15/85 09/15/8S
1 Benzidine, ug/L <40 40 <40
Oibutylphthalate, ug/L <50 <50 <50
Dimethylphthalate, ug/L 25 <25 25
N-Nitrosodi-n-propylamine, ug/L <40 <40 <40
’ N-Nitrosodimethylamine, ug/L <80 <80 <80
) Naphthalene, ug/L <10 10 10
Other BasesNeutral Extractables, <10 <10 <10
Semi-Quantified Results **
Teotal C8-C1S Arcomatic Cempounds, ug/L === 400 -—-
~* Quantification based upon comparison of total ion count of the compound with
that of the nearest internal standard.

e o . oaans

373 SOUTH FAIR OAKS AVENUE PASADENA CA 91105 (818) 795-7553 (213) 681-4655




David k. Hargis

Hargis & Associates, Inc.

1735 East Fort Lowell Koad, Suite S
Tucson, Arizona 85719

REPORT OF ANALYTICAL KESULTS

LOG NO: P85S-08-419

Peceived: 29 AUG 85
Reported: 18 SEP 85

Project: 250

LOG NO SAMPLE DESCRIPTION, GROUND WATER SAMPLES DATE SAMPLED
b 0B-419-1  HM-52 27 AUG 85
08-419-2 HM-53 27 AUG 85
(8-419-3 P-11M 28 AUG 85
PARAMETER 08-419-1 08-419-2 08-419-3
Purgeable Priority Pollutants
raction : : 09/08/85 09/08/85 09/08/85
4 acrolein, ug/L <10- - <10 (10
; Acrylonitrile, ug/L <10 <10 <10
1 Bromodichloromethane, ug/L 2 <1 <1
Chloroform, ug/L 3 1 1
Trichloroethylene, ug/L 2 1 1
» Other Purgeable Priority Pollutants, <1 1 l

emme gume

373 SOUTH FAIR OAKS AVENUE PASADENA. CA 91105 (818) 795-7553 (213) 681.465%
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RECEIVED

5 SEP 14185
m HARGIS & ASSOCIATES, INC.
BROWN AND CALDWELL -

ANALYTICAL LABORATORIES

LOG NO: P85-09-090

Received: 07 SEP 85
Reported: 12 SEP 85

David R. Hargis
Hargis & Associates, Inc.
1735 East Fort Lowell Road, Suite S

Tucson, Arizona 85719
Project: 250

REPORT OF ANALYTICAL RESULTS

LOG NO SAMPLE DESCRIPTION, AQUEOUS SAMPLES DATE SAMPLED
09-00-1 P-11(M)) 05 SEP 85
09-090-2 P-11(U) ~ 0S SEP 85
09-090-3 HM-84 05 SEP 85
PARAMETER _ 09-090-1 09-090-2 09-090-3
P -eable Priority Pollutants : .
v.craction : . 09/11/85 0%/11/85 09/11/8S
; Acrolein, ug/L <10 10 <10
Acrylonitrile, ug/L <10 <10 <10
Methylene Chloride, ug/L a 15 3
' Toluene, ug/L 1 64 1
b Other Purgeable Priority Pollutants, <1 1 <1

Edward Hilson,zéaboratory Director

373 SOUTH FAIR OAKS AVENUE PASADENA CA 91105 (818) 795-7553 (213) 681-4655
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RECEIVED
NNV O 4 '85

HitaiS & ASSICIATES, INC.
BROWN AND CALDWELL i

ANALYTICAL LABORATORIES

’ LOG W0: P85-10-231

keceived: 14 OCT 85
acported: 01 NOV 85

Peter Quinlan
Hargis & Associates, Inc. ‘
2223 Avenida de la Playa Suite 300
La Jolla, CA 92037
Oroject: 250

REPORT OF ANALYTICAL RESULTS

1LOG NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES - DATE SAMPLED
10-231-1 P-11U 10 OCT 85
10-231-2 P-11M 10 OCT 85
10-231-3 pP-121 10 OCT 85
10-231-4 HM-36 11 OCT 85
10-231-5 HM-37 10 OCT 85
PARAMETER - 10-231-1 10-231-2 10-231-3 10-231-4 10-231-5
Purgeable Priority Pollutants T
Extraction 10/24/85 10/24/85 10/25/85 10/23/85 10/25/85
Acrolein, ug/L <10 <10 <10 <10 <100
Acrylonitrile, ug/L <10 <10 <10 <10 <100
) Trichloroethylene, ug/L <1 <1 Qa 1 340
} Toluene, ug/L 70 1 - Q 1 <10
x trans-1,2-Dichloroethylene, ug/L 1 9} <1 Q1 90
Other Purgeable Priority <1 <1 Q1 A <10
| Pollutants,
4
]
b

373 SOUTH FAIR OAKS AVENUE PASADENA CA 91105 (818) 795.7553 (213) 681-4655
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Peter T. Quinlan

Hargis & Associates, Inc.
2223 Avenida de la Playa Suite 300

La Jolla, CA 92037

REPORT OF ANALYTICAL RESULTS

LOG NO: P85-12-201

13 DEC 85
03 JAN 86

Received:
Reported:

Project: 250

LOG NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES DATE SAMPLED
12-201-2 P-120 12 DEC 85
12-201-3 French Drain #1 11 DEC 85
12-201-4 Drain Pipe 11 DEC 85
PARAMETER 12-201-2 12-201-3 12-201-4
B/N,A Ext. Priority Pollutants
Extraction 12/16/85 12/16/85 12/16/85
Date Analyzed 12/19/685 12/20/85 12/20/85
1,2-Dichlorobenzene, ug/L <10 67 130
1,4-Dichlorobenzene, ug/L <10 10 18
2,4-Dimethylphenol, ug/L 10 <10 10
- 2,4-Dinitrophenol, ug/L <25 (25 (25
2-Methyl-4,6-dintrophenol, ug/L 50 <50 (S0
4-Nitrophenol, ug/L 25 <25 25
Benzidine, ug/L <40 <40 <40
Dibutylphthalate, ug/L <50 <50 <50
Dimethylphthalate, ug/L <25 25 25
N-Nitrosodi-n-propylamine, ug/L <40 <40 <40
N-Nitrosodimethylamine, ug/L <80 <80 <80
Naphthalene, ug/L <10 <10 14
Other B/N,A Ext. Priority Pollutants, <10 <10 <10
Semi-Quantified Results #+*
A Terpenol, ug/L -— -—— 20
Total C8-C35 Hydrocarbons, ug/L -— -—- 10,000
Total Unidentified Compounds, ug/L -— 60 ——
Tetramethyl Butyl Phenol, ug/L -~ 10 -—

#»* Quantification based upon comparison of total ion count of the compound with
that of the nearest internal standard.

- - -

373 S0UTH

FAIR QAKS AVENUE PASADENA CA 91105

(818} 795.7553
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Peter T. Quinlan

Hargis & Associates, Inc.

2223 Avenida de la Playa Suite 300
fa Jolla, CA 92037

LOG NO:

Pg5-12-201

Received: 13 DEC 85
Reported: 03 JAN 86

Project: 250
REPORT OF ANALYTICAL RESULTS
L0G NO SAMPLE DESCRIPTION , GROUND HATER SAMPLES DATE SAMPLED
12-201-2 P-12U 12 DEC 85
12-201-3 French Drain #1 11 DEC 85
12-201-4 Drain Pipe 11 DEC 85
PARAMETEE 12-201-2 12-201-3 12-201-4
Purgeable Priority Pollutants
Extraction 12/21/8% 12r20/85 12/21/85
1,1,1-Trichloroethane, ug/L - <1 23 25
1,1-Dichloroethylene, ug/L < 1S 48
Acrolein, ug/L <10 <100 <250
Acrylonitrile, ug/L <10 <100 <250
Benzene, ug/L 1 <10 25
Chlorobenzene, ug/L ¢4 27 40
Ethylbenzene, ug/L <1 66 25
Tetrachloroethylene, ug/L <1 83 180
Trichloroethylene, ug/L 1 1000 1200
Toluene, ug/L 1 250 950
Vinyl Chloride, ug/L 1 2800 11,000
trans-l1,2-Dichloroethylene, ug/L <1 7500 25,000
Other Purgeable Priority Pollutants, <1 <10 <25
Semi-Quantified Results **
Xylene Isomers, ug/L —— - 100

** Quantification based upon comparison of total ion count of the compound with

that of the nearest internal standard.

373 SQUTH FAIR QAKS AVENUE PASADENA CA 91105 (818} 795-7553  (213) 6814655




LOG NO: P85-12-201

Received: 13 DEC 85
Reported: 03 JAN 86

Peter T. Quinlan
] Hargis & Associates, Inc.
2223 Avenida de la Playa Suite 300

La Jolla, CA 92037
Project: 250

REPORT OF ANALYTICAL RESULTS
LOG NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES DATE SAMPLED

12-201-2 P-12U 12 DEC 85
12-201-3 French Drain 41 11 DEC 85
12-201-4 Drain Pipe 11 DEC 85

PARAMETER 12-201-2  12-201-3 12-201-4

Total Fuel Hydrocarbons, mg/L <1 1 4
‘ 0il and Grease, mg/L : B 32 14 120

}
i
373 SOUTH FAIR UAKS AVENUE PASADENA CA 91105 (818) 795-7553 (213) 681-4655
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LOG NO: P86-01-154

Received: 10 JAN 86
Reported: 23 JAN 86

Peter T Quinlan

Pollutants,

Hargis & Associates, Inc.
} 2223 Avenida de la Playa Suite 300
La Jolla, CA 92037
Project: 250
REPORT OF ANALYTICAL RESULTS
LOG NO SaMPLE DESCRIPTION , GROUND WATER SAMPLES DATE SAMPLED
! 01-154-11 P-10 Upper 08 JAN 86
vl-154-12 P-10 Middle 08 JAN 8o
01-154-13 P-11 Upper V9 JAN 8o
{ 01-154-14 P-11 Middle 09 JAN 86
{ 01-154-15 P-12 Middle 09 JAN 86
1 PARAMETER 01-154-11 01-154-12 01-154-13 01-154-14 01-154-1S
) Purgeable Priority Pollutants
Extraction ” 01/13/86 01/13/86 01/13/86 01/13/86 01/14/86
Acrolein, ug/L <10 - <10 <10 <10 10
Acrylonitrile, ug/L <10 <10 <10 <10 <10
trans-1,2-Dichloroethylene, ugsL 4 <1 1 <1 1
Other FPurgeable Priority 19} 1 <1 <1 9l

373 SOUTH FAIR OAKS AVENUE PASADENA CA 91105 (818) 7957553
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LOG NO: PB6-01-154

Received: 10 JAN 86
Reported: 23 JAN 86

Peter T Quinlan

Hargis & Associates, Inc.

2223 Avenida de la Playa Suite 300
La Jolla, CA 92037

Project: 250

KREPORT OF ANALYTICAL RESULTS

10G NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES DATE SAMPLED
01-154-24 - P-12 Upper 09 JAN 86
PARAMETER 01-154-24
0il and Grease, mg/L 9
Total Fuel Hydrocarbons, mg/L Q
Purgeable Priority Pollutants
Extraction 01/14/86
1,1,1-Trichloroethane, ug/L 52
Acrolein, ug/L ) <10
Acrylonitrile, ug/L <10
Other Purgeable Priority Pollutants, g
B/N,A Ext. Priority Pollutants
Extraction v1/13/80
[ate Analyzed vls/le/86
2,4-Dinitrophenol, ug:/L 25
2-Methyl-4,%-dintrophenol, ug/L 50
4-Nitrophenol, ug-/L 25
Benzidine, ug/L <40
Dibutylphthalate, ug/L <50
Dimethylphthalate, ug/L 25
N-Nitrosodi-n-propylamine, ug/L 40
N-Nitrosodimethylamine, ug/L <80
Other B/N,A Ext. Priority Pollutants, <10

373 SOUTH FAIR OAKS AVENUE PASADENA CA 91105 (818} 795-7553 (2131681 4655
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LOG NO: PB86-04-079

Received: 04 APR 86
Reporte@: 22 APR B6

David R. Hargis

Hargis & Associates, Inc.

2223 Avenida de la Playa Suite 300
La Jolla, CA 92037

Project: 250

REPORT OF ANALYTICAL RESULTS

LOG NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES DATE SAMPLED
! 04-079-24 P-9 Middle 02 APR 86
1 04-079-25 P-10 Upper 03 APR 86
04-079-26 P-10 Middle 03 APR 86
t 04-079-27 P-11 Middle 02 APR 86
04-079-28 French Drain #1 03 APR 86
PARAMETER 04-079-24 04-079-25 04-079-26 04-079-27 04-079-28
}
Purgeable Priority Pollutants : -
Extraction 04/14/86 04/14/B6 04/14/86 04/14/86 4/15/86
1 1,1,1-Trichloroethane, ug/L <1 1 <1 1 89
1 Acrolein, ug/L <10 <10 <10 <10 (500
Acrylonitrile, ug/L <10 <10 <10 <10 <500
Chloroform, ug/L <1 Q <1 <1 59
b Tetrachloroethylene, ug/L <1 ¢ <1 <1 210
Trichloroethylene, ug/L 1 a <1 <1 4200
' Vinyl Chloride, ug/L 1 Q Q Qa 1300
trans-1,2-Dichloroethylene, ug/L 1 4 <1 Q 24,000
Other Purgeable Priority <1 Q1 Q1 <1 <50

Pollutants,

b
p
’
| 373 SOUTH FAIR OAKS AVENUE PASADENA CA 91105 (818) 7957553 (213) 681.4655
o m——— e B M.
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LOG NO: PB6-04-128

Received: 08 APR 86
Reported: 25 APR 86

Peter T Quinlan

Hargis & Associates, Inc.

2223 Avenida de la Playa Suite 300
La Jolla, CA 92037

Project: 250

REPORT OF ANALYTICAL RESULTS

V LOG NO SAMPLE DESCRIPTION , GROUND RATER SAMPLES DATE SAMPLED
; 04-128-37 HM-92 07 APR B6
04-128-38 P-2 05 APR 86
04-128-39 P-3 06 APR 86
04-128-40 P-11 Upper 05 APR 86
04-128-41 P-12 Upper 06 APR Be
PARAMETER 04-128-37 04-128-38 04-128-39 04-128-40 04-128-41
Purgeable Priority Pollutants
Extraction _ " 4/17/86 4/17/86 4/17/86 4/18/86 4/18/86
1,1,1-Trichloroethane, ug/L <1 <1 <1 Q1 56
Acrolein, ug/L <10 <10 <10 <10 <10
Acrylonitrile, ug/L <10 <10 <10 <10 <10
Chloroform, ug/L 2 <1 2 1 <1
Toluene, ug/L 2 1 8 1 1
Other Purgeable Priority <1 1 1 Qa 1
Pollutants,

373 SOUTH FAIR OAKS AVENUE PASADENA CA 91105 1818) 795.7553 1213) 681-4655



LOG NO: P86-04-128

* ’ Received: 08 APR 86
Rep ~ted: 25 APR B6

Peter T Quinlan

Hargis & Associates, Inc.

2223 Avenida de la Playa Suite 300
La Jolla, CA 92037

Project: 250

REPORT OF ANALYTICAL RESULTS

LOG NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES DATE SAMPLED

J* 04-128-42 P-12 Middle 06 APR 86

04-128-43 Cooling Tower Influent 06 APk 86

]’ 04-128-44 Cooling Tower Effluent 06 APR B6

{ PARAMETER . 04-128-42 04-128-43 04-12B-44
Purgeable Priority Pollutants

Extraction 4/18/86 4/18/86 - 4/18/86

1,1,1-Trichloroethane, ug/L ' <1 51 3

1 1,1-Dichloroethylene, ug/L . Q1 14 1

1 Acrolein, ug/L <10 <100 <10

Acrylonitrile, ug/L <10 <100 <10

Chloroform, ug/L 1 12 1

Tetrachloroethylene, ug/L a 29 2

» Trichloroethylene, ug/L <1 1800 94

Vinyl Chloride, ug/L <1 150 a

trans-1,2-Dichloroethylene, ug/L <1 3000 150

Other Purgeable Priority Pollutants, Qa <10 1

~
S
1 Edward Wilso

/ -~

n, Laboratbry Director

o

373 SOUTH FAIR OAKS AVENUE PASADENA CA 91105 (818) 795.7553 (213) 681-4655
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LOG NO: PB86-04-220

Received: 10 APR 86
Reported: 15 MAY 86

Sam Williams

Hargis & Associates, Inc.

2223 Avenida de la Playa Suite 300
La Jolla, CA 92037

Project: 250

REPORT OF ANALYTICAL RESULTS

1.0G NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES DATE SAMPLED
04-220-6 P-13 Upper 09 APR 86
PARAMETER 04-220-6
0il and Grease, mg/L . ¢
Alkalinity

Carbonate Alk (as CaC03), mg/L 40

Bicarb Alk (as CaC03), mg/L . 210

Hydroxide Alk (as CaCO3), mg/L 4]

Other Alkalinity, ) <10
Total Fuel Hydrocarbons, mg/L Q
Purgeable Priority Pollutants

Extraction 04/20/86

Acrolein, ug/L <10

Acrylonitrile, ug/L <10

Other Purgeable Priority Pollutants, 1

373 SOUTH FAIR OAKS AVENUE PASADENA. CA 91105 (818) 798-7553 (213) 681-4655




LOG NO: PB6-04-220

. ; Received: 10 APR 86
Reported: 15 MAY 86

Sam Williams
Hargis & Associates, Inc.
2223 Avenida de la Playa Suite 300

Ia Jolla, CA 92037
Project: 250

REPORT CF ANALYTICAL RESULTS

LOG NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES DATE SAMPLED
04-220-6 P-13 Upper 09 APR 86
PARAMETER 04-220-6
B/N,A Ext. Priority Pollutants
Extraction 4/14/86
Date Analyzed 4/17/86
i 2,4-Dinitrophenol, ug/L ) (25
2-Methyl-4, 6-dintrophenol, ug/L <50
j 4-Nitrophenol, ug/L ) (25
Benzidine, ug/L N <40
* Dibutylphthalate, ug/L <50
Dimethylphthalate, ug/L (25
N-Nitrosodi-n-propylamine, ug/L <40
’ N-Nitrosodimethylamine, ug/L <80
Other B/N,A Ext. Priority Pollutants, <10

P

373 SOUTH FAIR OAKS AVENUE  PASADENA. CA 91105 (818} 795-7553 (213) 6814655




Sam Hilliams .
Hargis & Associates, Inc.

2223 Avenida de la Playa Suite 300

La Jolla, CA 92037

LOG NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES

REPORT OF ANALYTICAL RESULTS

LOG NO: PB&-04-220

Received: 10 APR 86
Reported: 15 MAY 86

Project: 250

DATE SAMPLED

04-220-6 P-13 Upper

(50 NP, fife

PARAMETER

04-220-6

Magnegium, mg/L
Copper, mg/L
Iron, mg/L
Manganese, mg/L
?otassium, mg’/L
Sodium, mg/L
Zinc, mg/L
Arsenic, mg/L
Cadmium, mg/L
Mercury, mg/L
Selenium, mg/L
Strontium, mg/L
Chromium, mg/L
Lead, mg/L

Dissolved Digestion, Date
Calcium (EDTA Titration), mg/L

Chloride, mg/L

Surfactants, mg/L

pH, Units
Sulfate, mg/L

Specific Conductance, umhos/cm
Filterable Residue (TDS), mg/L
Nitrate (as NO3), mg/L

<0.067
<0.02
<0.2
<0.01
20

- 81
0.21
<0.007%
<0.009
<0.0005
<0.0056
2.9
€0.03
0.038
04/29/86
170

240
0.1
11.5
26
1600
720

<4

373 SOUTH FAIR OAKS AVENUE  PASADENA CA 91105 (818) 795.7553 (213) 681.4655



LOG NO: P86-05-179

. . Received: 09 MAY 86
Reported: 10 JUN B¢

-~

-

g mae o o

Peter Quinlan
Hargis & Associates, Inc.

2223 Avenida de la Playa Suite 300

La Jolla, CA 92037

REPORT OF ANALYTICAL RESULTS

Project: 250

LOG NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES DATE SAMPLED
05-179-22 P-13 Upper 08 MAY 86
PARAMETER 05-179-22
0il and Grease, mg/L 5
Total Fuel Hydrocarbons, mg/L Qa
Purgeable Priority Pollutants
Extraction 05/17/86
Acrolein, ug/L <10
Acrylonitrile, ug/L <10
Methylene Chloride, ug/L 8
Other Purgeable Priority Pollutants, 1
Ease/Neutral Extractables
Extraction 05/15/86
Date Analyzed 06/06/86
Benzidine, ug/L <40
Dibutylphthalate, ug/L (50
Dimethylphthalate, ug/L 2%
N-Nitrosodi-n-propylamine, ug/L <40
N-Nitrosodimethylamine, ug/L <80
Other Base/Neutral Extractables, <10

373 SOUTH FAIR OAKS AVENUE  PASADENA CA 91105 (818) 795.7553 (2131681 4655
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CNEMICAL ANALYSIS

PETROLEUM

AGAICULTURE

LABORATORIES, INnc.

J. J. EGUIN, REG. CHEM. ENGR.
4100 PIERCE RD., BAKERSFIELD, CALIFORNIA 93308 PHONE 327-4911

Hargis & Associates, Inc. Date Reported: 6/12/86

2223 Avenue De La Playa, Suite 300 Date Received: 5/9/86
La Jolla, California 92037 Laboratory No.: 7140
Attention: Alan Wylie Job #250

WATER ANALYSIS

Sample Description: 5/7/86 Well P-12 Upper 20:20

Constituents mg/liter
Iron 0.13
Manganese 0.06
Arsenic (-) o0.01
Copper (-) 0.01
Zinc 0.41
Barium (-) 0.5
Cadmium {-) 0.005
Total Chromium (<) o0.01
Lead (-) 0.01
Mercury (-) 0.0002
Selenium (-) 0.005
Silver (<) o0.01
Antimony (-) 1.0
Beryllium (-) 0.01
Nickel (-) 0.05
Thallium (-) 0.5
Molybdenum (-) 0.1
Strontium 1.6

(-) refers to "less than"

B C LABORATORIES, INC.

i S RECEIVED

JUN1 3°86

HARGIS + ASSQCIATES, INC.
LA JOLLA, CA
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AGRICULTURE

CREMICAL ANALYSIS

LABORATORIES, IMNC.

4. 1. EGLIN, REG. CHEM. ENGR.

I
peTRoLEuM 4100 PIERCE RD., BAKERSFIELD, CALIFORNIA 93308 PHONE 327-4911
}
Hargis & Associates, !Inc. Date Reported: 6/12/86
1735 East Fort Lowell Road, Suite 5 Date Received: 5/9/86
P Tucson, Arizona 85719 Laboratory No.: 7141
} Attention: Alan Wylie Job # 250

WATER ANALYSIS

Sample Description: 5/7/86 Well P-13 Upper 18:40

Constituents epm mg/liter

Aydroxide —3.28 %5 )

Calcium 6.00 120.

Magnesium 0.00 0.03

Sodium 3.39 78.

Potassium 0.54 21.

Carbonate 1.45 43.4

Bicarbonate 0. 0.

Chloride 4,12 146.

Sul fate 1.06 51.

Nitrate (<) 0.01 0.4

Fluoride 0.55

Iron 0.64

Manganese . 0.06

Arsenic (-) 0.01

Copper 0.14

Zinc 4.4

Total Dissolved Solids @ 180°C 710.

Barium (-) 0.5

Cadmium (-) 0.005

Total Chromium (-) o0.01

Lead 0.17

Mercury (-) 0.0002

Selenium (-) 0.005

Silver (-) 0.01

Boron (=) 0.10

Silica 18.

Ant imony (-) 1.0

Beryllium (-) o0.01

Nicke! (-) 0.05

Thallium (-) 0.5

Molybdenum (<) 0.1

Stront ium 1.1

pH 11.1

Electrical Conductivity, Micromhos/cm 1,550. RECE‘V

(-) refers to ''less than' ED

B C LABORATORIES, INC. JUNI 3 86
J Z .

BY - ,é[ - Pl HARGIS 4 ASSOCIATES, INC.
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LOG NO: P86-06-142

Received: 09 JUN B¢
Reported: 07 JUL 86

Peter Quinlan

Hargis & Associates, Inc.

2223 Avenida de la Playa Suite 300
La Jolla, CA 92037

Project: 250

REPORT OF ANALYTICAL RESULTS

LOG NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES DATE SAMPLED
06-142-16 HM-21 0% JUN B6
06-142-17 HM-30 04 JUN B6
06-142-18 HM-S3 04 JUN Bé
06-142-19 P-13 Upper 05 JUN 86
‘APAMETER - 06-142-16 06-142-17 06-142-18 06-142-19
0il and Grease, ma’L ) - <5 5 5
Total Fuel Hydrocarbons, ma/L --- <1 2 <1
E/N,A Ext. Priority Pollutants
Extraction -—- --- ---  06/11/Re
Date Analyzed -— -— -—=  0D6/13/R4
Z,4-Dinitrophenol, ug/L —— - - <25
2-Methyl-4,6-dintrophencl, ug/L -—- -— -— <80
4-Nitrophenol, ug/L -——- e _— <28
Renzidine, ug/L -— -—— -— <40
Dibutylphthalate, ug/L -— - —— (80
Dimethylphthalate, ug’/L -—- - -— 2%
N-Nitrosodi-n-propylamine, ug/L -— - -—- (40
N-Nitrosodimethylamine, ug/L --- - -—- <80
Other B/N,A Ext. Priority Pollutants, -—- -—- -—- <10

- - o o o o - - e . G - - = —————_— - ——————

R

373 SOUTH FAIR OAKS AVENUE  PAS~DENA CA 91105 (818} 795.7553 (213} 681-4655
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Peter Quinlan

Hargis & Associates, Inc.

2223 Avenida de la Playa Suite 300
La Jolla, CA 92037

10G NO

REPORT OF ANALYTICAL RESULTS

SAMPLE DESCRIPTION , GROUND WATER SAMPLES
06-142-16 HM-Z1
06-142-17 HM-30
06-142-18 HM-53
06-142-19 P-13 Upper
PAPAMETEP 06-142-16 06-142-17 06
Purgeable Priority Pollutants
Extraction 06/14/86 -—-
Acrolein, ug’/L <800 -—
Acrylonitrile, ug/L <500 -~
trans-1,2-Dichloroethylene, ug/L 3880 -
Other Purgeable Priority Pollutants, (80 -

Eig;1§<1 kéi??‘(~<2}g;£<=

Edward Wilson, Laboratory Director

i

LOG NO: PB6-06-142

Received: 09 JUN 8¢
Reported: 07 JUL 86

Project: 250

DATE SAMPLED
05 JUN 86
04 JUN Be
04 JUN Be
05 JUN 86

-

-142-18 06-142-19

- —————— - —

-—-  06/14/86
- 10
- <10
_——— <1
-— 1

373 SCUTH FAIR OAKS AVENUE PASADENA CA 91105 (818} 795.7553 (213) 681-4655




Hargis & Associates

1735 East Fort Lowell Road, Suite 5
Tucson, Arizona 85719

Attention: Sam Williams

L

LABORATORIES, INC.

J. J. EGUN, REG, CHEM. ENGR.
4100 PIERCE RD., BAKERSFIELD, CALIFORNIA 93308 PHONE 327-4911

Date Reported: 7/1/86
Date Received: 6/9/86
Laboratory No.: 8934
Job 250

WATER ANALYSIS

Sample Description: General Dynamics #250 6/5/86 P-13 Upper SW/CR 16:00

Constituents epm
Hydroxide 3.46
Calcium 4.40
Magnesium 0.01
Sodium 3.00
Potassium 0.38
Carbonate 1.02
Bicarbonate 0.
Chlocide 2.01
Sulfate 1.40
Nitrate («<) 0.01
Fluoride

Iron

Manganese

Arsenic

Copper v

Zinc :

Total Dissolved Solids @ 180°C
Barium
Cadmium

Total Chromium
Lead

Mercury
Selenium
Silver

Boron

Silica
Antimony
Beryllium
Nickel
Thallium
Molybdenum
Strontium

Electrical Conductivity,
Micromhos/cm @ 25 T

pH
B C LABORATORIES, INC.

ﬂ’INC
BY ﬁ ,ﬂ ('fn/
v J

mg/liter
58.8
88.
0.08
69.
15.
30.7
0.
71.1
67.
(¢) 0.4
0.44
0.16
0.01
(<) 0.01
0.02
1.4
490.
(¢) 0.5
(¢) 0.005
(<) 0.01
0.06
(¢) 0.0002
(#) 0.005S
(4) 0.01
()
2
(9
()
(€)
(G
(€)

(=]
[
(=]

QOOOQO+N
e » o & o o o

OHUNOoOOQ
(¥,

730.
10.8
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Peter Quinlan

Hargis & Associates, Inc.

2223 Avenida de la Playa Suite 300
La Jolla, CA 92037

REPORT OF ANALYTICAL RESULTS

i

LOG NO: PB6-07-212

Received: 11 JUL 86
Reported: 29 JUL 86

Project: 250

LOG NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES DATE SAMPLED
07-212-20 P-9 Upper 10 JUL 86
07-212-Z1 P-9 Middle 10 JUL 86
07-212-22 P-11 Upper 10 JUL 86
07-212-23 P-11 Middle 10 JUL 86
07-212-24 P-12 Upper 09 JUL 86
PARAMETER

07-212-20 07-212-21 07-212-22 07-212-23 07-212-24

Purgeable Priority Pollutants

Extraction 07/21/86 07/22/86 07/22/86
1,1,1-Trichloroethane, ug/L 1 (1 <1

Acrolein, ug/L <10 10 <10

Acrylonitrile, ug/L <10 Q190 <10
Other Purgeable Priority 1 a 1
Pollutants,

07/22/86  07/22/86

(1 7
<10 <10
10 10

(1 1

373 SOUTH FAIR QAKS AVENUE PASADENA CA 91105 (818) 795-7553 (213) 681.4655
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LOG NO: P86-07-212

Received: 11 JUL 86
Reported: 29 JUL 86

Peter Quinlan

Hargis & Associates, Inc.

2223 Avenida de la Playa Suite 300
La Jolla, CA 92037

Project: 250

REPORT OF ANALYTICAL RESULTS

L LOG NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES DATE SAMPLED
l 07-212-25 P-12 Middle ‘ 09 JUL 86
07-212-26 P-13 Upper 09 JUL 86
1 07-212-27 P-41 09 JUL 86
07-212-28 P-48 09 JUL 86
07-212-29 P-60 09 JUL 86
PARAMETER - 07-212-25 07-212-26 07-212-27 07-212-28 07-212-29

1 Purgeable Priority Pollutants
4 Extraction 07/22/86 07/22/86 07/23/86 07/22/86 07/22/86
1,1,1-Trichloroethane, ug/L S (1 S1 30 20
1,1,2,2-Tetrachloroethane, ug/L a <1 20 Q10 <10
b 1,1-Dichloroethane, ug/L 2 Q 10 10 10
1,1-Dichloroethylene, ug/L <1 1 17 20 17
) 1,2-Dichloroethane, ug/L Qa 1 17 <10 10
1,3-Dichloropropene, ug/L a 1 15 (10 <10
Acrolein, ug/L <10 <10 <100 <100 <100
Acrylonitrile, ug/L <10 <10 <100 <100 <100
{ Bromodichloromethane, ug/L a Qa 21 (10 <10
Benzene, ug/L Q Q1 33 <10 <10
Chloroform, ug/L Q1 Q1 <10 39 10
Ethylbenzene, ug/L 1 <1 14 <10 <10
Trichloroethylene, ug/L 1 1 930 750 720
Toluene, ug/L <1 <1 16 <10 <10
trans-1,2-Dichloroethylene, ug/L <1 (1 1400 1100 990
trans-1,3-Dichloropropene, ug/L (1 <1 19 <10 <10
Other Purgeable Priority 1 (1 <10 10 <10

Pollutants,

——-— = ———————

373 SOUTH FAIR OAKS AVENUE PASADENA CA 91105 (B18) 795-7553 (213) 681.4655



Sam Villiams

Hargis & Associates, Inc.

2223 Avenida de la Playa Suite 300
La Jolla, CA 92037

REPORT OF ANALYTICAL RESULTS

LOG NO: P86-08-106

Received: 07 AUG 86
Reported: 28 AUG 86

Project: 250

Page 4

LOG NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES DATE SAMPLED
08-106-16 Radar Range Seep 06 AUG 86
08-106-17 C-3 06 AUG 86
08-106-18 C-5 06 AUG 86
08-106-19 BM-21 06 AUG 86
08-106-20 P-13M 06 AUG 86
PARAMETER 08-106-16 08-106-17 08-106-18 08-106-19 08-106-20
0il and Grease, mg/L <5 <S5 <5
Total Puel Hydrocarbons, mg/L .- Teee - --- <1
B/N,A Ext. Priority Pollutants
Extraction --- --- --- --- 08/14/86
Date Analyzed --- --- --- --- 08/25/86
2,4-Dinitrophenol, ug/L --- .- .- --- <25
2-Metliyl-4,6-dintrophenoi. ug’L --- c-- .- .-- <50
4-Nitrophenol, ug/L .- -n- --- .-- <25
Benzidine, ug/L --- can --- --- <40
Dibutylphthalate, ug/L --- .- --- .-- <50
Dimethylphthalate, ug/L cem -. - .- <25
N-Nitrosodi-n-propylamine, ug/L .- ane -—-- . <40
N-Nitrosodimethylamine, ug/L --- .- —-- .- ‘ <80
.Other B/N,A Ext. Priority Pollutants--- ane .- .- <10

.......................................................

.........................

3?3 STUTHFAIR DAKS AVENUE  PASADENA CA 91105 (818) 795 7553 12131687 4655
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Sam Villiams

Hargis & Associates, Inc.

2223 Avenida de la Playa Suite 300
La Jolla, CA 92037

08-106-16
08-106-17
08-106-18
08-106-19
08-106-20

REPORT OF ANALYTICAL RESULTS

SAMPLE DESCRIPTION , GROUND WATER SAMPLES

c-3

LOG NO:

Received:
Reported:

——

P86-08-106

07 AUG 86
28 AUG 86

Project: 250

Page 6

DATE SAMPLED

O I I T il i T I R e R e L L L ]

06 AUG 86
06 AUG 86
06 AUG 86
06 AUG 86
06 AUG 86

...................................................................................

Purgeable Priority Pollutants

08/16/86 08/16/86 08/16/86

Extraction

Acrolein, ug/L <10 <10 <10

Acrylonitrile, ug/L <10 <10 <10

Toluene, ug/L <1 <1 150
trans-1,2-Dichloroethylene, ug/L <1 <1 <1
Other Purgeable Priority Pollutants <I <1 <1

08/16/86
<250
<250

<25
4400
<25

08/16/86
<10
<10

<1
<1
<1l.

................................................................................

Edvard Wilson, Laboratory Director

3TISOUTHFAIR DAKS AVENLIE PASADENA C4 91105 (818 795 7553 (2131 68" 465







